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ASSESMENT OF PHYSICO-CHEMICAL CHARACTERISTICS OF GARAMBI DAM
WATER IN MURUD, DIST-RAIGAD (M. S.)

Assi. Prof. Sajid F. Shaikh, Department of Chemistry, Anjuman Islam Janjira Degree College of
Science, Murud-janjira, Dist. Raigad, Maharashtra- 402 401, India. (sajidoshaikh@gmail.com)
Dr. Bhagwan V. Jadhav, Department of Chemistry, Changu Kana Thakur College, New Panvel,
Dist. Raigad, Maharashtra, India.
Zainab Jamadar & Ankita Gharat, T.Y.BSc.Chemistry Students, Anjuman Islam Janjira Degree
College of Science, Murud-janjira, Dist. Raigad, Maharashtra- 402 401, India.

ABSTRACT:-

The water sample from Garambi dam of Murud Taluka was analyzed for their
physicochemical characteristics. Laboratory tests were performed for the analysis of samples for
Temperature, pH, Electrical conductivity, TDS, Alkalinity, Chloride, DO, BOD, Total hardness,
Calcium hardness, Magnesium hardness and Salinity were analyzed in the month of December 2017.
By observing the result it can be concluded that the parameters which were taken to study the water
quality are below the pollution level for ground water which satisfies the requirement for the use of
various purposes like domestic, agricultural, industrial etc. The usefulness of these parameters in
predicting dam water quality characteristics were discussed.

Keywords: Garambi Dam water, water quality standard, Physico-chemical Parameter.

INTRODUCTION:

Water is the most important in shaping the land and regulating the climate. It is one of the
most important compounds that profoundly influence life [1]. Groundwater is used for domestic and
industrial water supply and also for irrigation purposes in all over the world. In the last few decades,
there has been a tremendous increase in the demand for fresh water due to rapid growth of population
and the accelerated pace of industrialization. According to WHO organization, about 80% of all the
diseases in human beings are caused by water [2]. Once the groundwater is contaminated; its quality
cannot be restored back easily and to device ways and means to protect it.

Bhagat S. Chauhan, S. K. Sagar [3] has studied, in present investigation an attempt was made
for assessment of physic-chemical parameter and quality of Sutlej River in Nangal area of Punjab
(India). Manjusha Bohr, Prakash Kadave, Sheetal Bhor, Manisha Bhosale [4] has studied Water
quality assessment of the River Godavari, at Ramkunda Nashik. Pratiksha Tambekar, pravin P.
Morey, R.J. Batra and R.G. Weiginnwar [5] have studied physico-chemical parameter evaluation of
water quality around Chandrapur (Maharashtra). Vijaya Kumar K.M. and Vijaya Kumara [6] have
studied physico-chemical analysis water quality of Kundapurs Mangrove forest (Karnataka). J.G.
Koliyar and N.S. Rokade [7] have studied in order to understand the water quality in pond lake,
Mumbai. Prabhakar R. Pawar and Balasaheb G. Kulkarni [8] have studied assessment of water quality
in the karanja creek (Raigad).

Garambi Dam is built by Nawab Sir Siddi Ahmed Khan, the
last ruler of the east while Siddi reign. This dam is dedicated to Queen
Victoria and is the source of water supply to the town. The dam is
situated amidst lush greenery which makes it an amazing picturesque
location. The sound of nature - water and birds - makes this location a
more appealing one.

The water sample was collected from the dam early in the
morning between 7.00 am to 9.00 am and was analyzed to compare the
differences occurred in Physico-chemical parameters such as
Temperature, pH, Electrical conductivity, TDS, Alkalinity, Chloride, FSSSs S
é)(? _tBOD, Total hardness, Ca-hardness, Magnesium hardness and Garamabi Dam

alinity.
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The research work is carried out, keeping in mind the following objectives.
To study the chemical composition and water quality parameters of dam.
To investigate the possible sources and Cause of pollution in the dam if any.
To study if these effects can be attributed to the change in the chemical composition of the dam water.

Imagery ©2018 CNES / Airbus, TerraMetrics, Data SI0, NOAA, U.S. Navy, NGA, GEBCO, DigitalGlobe, Map data ©2018 Google 2 km

Satellite map of Garambi dam

MATERIAL & METHOD:-

Sample of water was collected in sterile plastic bottle of 2 litre capacity from the dam. At the
same time the temperature & pH were noted. The physico-chemical analysis was carried out within 24
hours of collection in a laboratory as per APHA (1989), (1992), AWWA & WPFA, Trivedy & Goel
(1986) [9-10]. The chemicals were used of A. R. grade and are standardized as per Inorganic
quantitative analysis by Vogel (1964) & (2006) [11-12]. The result is statistically analyzed by
calculating mean & standard deviation.

RESULTS & DISCUSSION:-

Parameters Garambi Dam
Mean+S.D

pH 7.47+ 0.02
Temperature ( °C) 21.3+0.3
Conductivity (mS) 0.663 + 0.004
Total Hardness (mg/L) 44+ 1.0
Chlorides (mg/L) 95.85 + 0.02
Acidity (mg/L) 89.6 +0.15
Alkalinity (mg/L) 140+ 0.3
Dissolved Oxygen (mg/L) 4.464 + 0.016
BOD (mg/L) 1.031+ 0.06
Total Dissolved Solids (mg/L) 280+ 1.0
Calcium hardness (mg/L) 20+ 0.3
Magnesium hardness (mg/L) 24+ 0.3
Salinity (mg of NaCl) 1.172 + 0.003

Table-1:- Values of different parameters of water sample of Garambi dam. (Mean and

Standard deviation is calculated

2 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018
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Graph showing concentration range of various parameters at Garambi Dam.

1. Temperature:

Temperature is the most importance environment factor with effect on plants and animals.
Water has several unique thermal properties which combine to minimize temperature change. The
Water temperature depends on the depth of the water column, climatic and topographic changes [13].

A rise in temperature of water leads to the speeding up of chemical reactions in water,
reduces the solubility of gases and amplifies the tastes and odour. At higher temperature with less
dissolved gases the water becomes tasteless and even does not quench the thirst and decreases the
solubility of oxygen.

Temperature also determines various other factors such as pH, Conductivity, saturation level
of gases and various forms of alkalinity. The temperature of Garambi dam water is 21.3+0.3 °C.

2. pH:

pH, one of the most common analyses in soil and water testing, is the standard measure of
how acidic or alkaline a solution is. pH has no direct adverse effect on health. pH governs the
distribution, transport and fate of heavy metals in aquatic ecosystem. It is measured a scale from O -
14. pH of 7 is neutral, pH is less than 7 is acidic and pH greater than 7 is basic. Aquatic organisms
need the pH of their water body to be a certain range optimal growth and survival. pH of water
sample collected is 7.47+0.02.

3. Electrical Conductance:

Conductivity is the measure of a substance or solution to conduct electric current. Presence of
salts and contamination with wastewater increases conductivity of water. It is a indication of
pollution. Electrical conductivity used to quickly estimate the ionic or soluble salt concentration in
soils, water supplies, fertilizer solution and chemical solution. It is highly depended upon temperature.

Conductivity however is an important criterion in determining the suitability of water for
irrigation. The conductance of water sample is 0.663+ 0.004 mS.

The observed value of electrical conductance is quite low and less electrolyte.

4. Total Hardness:

Total hardness is defined as the sum of calcium and magnesium hardness in mg/L as
CaCOg;.Total hardness of water an important factor that indicates toxic effect and poisonous elements
[14].

There is no adverse effect of hardness on health. Hard water is also not suitable for domestic
and irrigation purposes. Total hardness of water collected is 44+1.0 mg/L.

The degree of hardness of drinking water has been classified in terms of the equivalent
CaCO0a3 concentration as follows: Soft - 0-60mg/L, Medium - 60-120 mg/L, Hard - 120-180 mg/L,
Very hard - >180 mg/L. The observed value was quiet less than the acceptable limit of 300 mg/L.
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5. Chlorides:

Chloride is mainly obtained from the dissolution of salts of hydrochloric acid as table salt
(NaCl), NaCO2 and added through industrial waste, sewage, sea water etc. Surface water bodies often
have low concentration of chlorides as compare to ground water. It has key importance for
metabolism activity in human body and other main physiological processes. High chloride
concentration damage metallic pipes and structure as well as harms growing plants. According to
WHO standards concentration of chloride should not exceed 250 mg/L.

The chloride content of the water sample is found to be 95.85+0.02 mg/L.

6. Acidity:

Acidity of water is its capacity to neutralize a strong base and is mostly due to the presence of
strong mineral acids, weak acids and the salt of strong acids and weak bases. Addition of wastewater
having acidity producing substances increases the acidity of water. The observed acidity of water
sample is 89.6+ 0.15 mg/L of CaCO;. The value is much less than threshold value i. e. 200 mg/L of
CaCO0s. This indicates that sample of water are in safe range.

7. Alkalinity:

Alkalinity is a chemical measurement of water’s ability to neutralize acid. Alkalinity is also a
measure of water buffering capacity or its ability to resist changes in pH upon the addition of acids or
bases. Alkalinity of natural water is due to primarily to the presence of weak acid salts, although
strong bases may also contribute (i.e. OH’) in the extreme environment. Bicarbonate represents the
major form of alkalinity in natural water, so its source being the partitioning of CO2 from the
atmosphere and the weathering of carbonate minerals in rocks and soil. Other salts of weak acids,
such as borate, silicates, ammonia, phosphate, and organic bases from natural organic matter may be
present in small amounts.

The observed alkalinity of water sample is 140+0.3 mg/L of CaCOs. The observed value of
alkalinity of sample is within the permissible range i.e. below 200 mg/L.

8. Dissolved Oxygen:

The amount of oxygen dissolved in water, such as a lake, river or stream. Dissolved oxygen is
the most important indicator of the health of water bodies and its capacity to support a balanced
aquatic ecosystem of plants and animals. Warm water released from industrial outlets, flowages or
storm sewers can also reduce dissolved oxygen levels. Dissolved oxygen may play a large role in the
survival of aquatic life in temperature lakes and reservoirs during summer months. Dissolved oxygen
of water sample collected is 4.464+0.016 mg/L. It may be due to high temperature and inorganic
reluctance such as hydrogen sulfide, ammonia, nitrites, ferrous ions and other oxidizable substances
also tend to decrease dissolved oxygen in water.

9. Biochemical Oxygen Demand (BOD):

Biochemical oxygen measures the amount of oxygen that microorganisms consume while
decomposing organic matter, it also measures the chemical oxidation of inorganic matter. BOD is a
measure of organic material contamination in water, specified in mg/L. BOD is the amount of
dissolved oxygen required for the biochemical decomposition of organic compounds and the
oxidation of certain inorganic materials (e.g., iron, sulphites).

The observed value of BOD is 1.031+0.06 mg/L which is within the permissible range i. e.
0.75-1.5 mg/L.

10. Total Dissolved Solids (TDS):

Total dissolved solids are the total amount of mobile charged ions, including minerals, salts or
metal dissolved in a given volume of water in mg/L. TDS is directly related to the purity of water and
the quality of water purification system and affects everything that consumes, lives in, or uses water,
whether organic or inorganic, whether for better or for worse. Common inorganic salts that can be
found in water include calcium, magnesium, potassium and sodium, which are cations and carbonates,
nitrates, bicarbonates, chlorides and sulphates which are anions. They give a particular taste to water
at higher concentration and also reduce its palatability.

The total solid present in water sample collected is 280+1.0 mg/L which is lower than
threshold value of total solid content i.e. 500 mg/L.
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11. Calcium hardness:

Calcium is naturally present in water. Calcium is a determinant of water hardness, because it
can be found in water as Ca®* ions. As per Indian Standards the calcium content of water should not
be more than 75 mg/L. This has been specified in the 1S 10500:- Drinking Water —Specifications.

In the study the calcium content in water sample has been found to be 20+ 0.3 mg/L which is
within the limit as per Specification.

12. Magnesium hardness:

Magnesium is naturally present in water. Magnesium is a determinant of water hardness,
because it can be found in water as Mg?* ions. As per 1SI the magnesium content of water should not
be more than 50 mg/L.

In the study the magnesium content in water sample has been found to be 24+ 0.3 mg/L
which is within the limit as per Specification.

13. Salinity:-

Salinity which is defined as the total concentration of electrically charged ions in the water.
These ions are the four major cations-calcium, magnesium, potassium and sodium, and the four
common anions carbonates (COz), sulphates (SO,), chlorides (Cl) and bicarbonates (HCO). Other
components of salinity are charged nitrogenous compounds such as nitrates (NO3), ammonium ions
(NH,) and phosphates (PO,4) [15]. In general the salinity of surface waters depends on the drainage
area, the nature of its rock, precipitation, human activity in the area and its proximity to marine water
[16]. Waters with salinity below 1% are fresh and waters with salinity higher than 1% are
brackish/marine [17].

The observed value of salinity for water sample is 1.172 + 0.003 mg of NaCl.
CONCLUSION:

The study assessed the evolution of water quality in dam water of Garambi, Murud taluka
which was carried out by taking certain important parameters like Temperature, pH, Electrical
conductivity, TDS, Alkalinity, Chloride, DO, BOD, Total hardness, Calcium hardness, Magnesium
hardness and Salinity. The data of physico-chemical and biological parameters clearly shows that the
water of Garambi dam is within the permissible range as per APHA (1989), (1992), Trivedi and Goel
(1986). Such water is suitable for drinking purpose and can be used for domestic as well as irrigation
purpose.
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Abstarct:

In the present study, 05 phosphate-solubilizing bacteria were isolated from rice field around Panvel
city. 05 phosphate-solubilizing bacteria (PSB) were isolated from the rice field soil. Isolates further
partially identified by studying its cultural and biochemical characteristics and it was revealed that,
the isolates resemble with Bacillus, Pseudomonas, Azotobacter, and Rhizobia. The phosphate-
solubilizing ability of the isolates was first qualitatively evaluated by the formation of clear zones
around the colonies growing on sterile NBRIP media containing tribasic calcium phosphate as a
main source of phosphorus. The isolates exhibited the solubilization index ranging from 2 to 5. The
quantitative evaluation revealed that, the isolates released organic phosphate upto 52.63 xg/ml.
Indole acetic acid production by isolates was also determined and it was found that, isolates produces
3.22 to 35.48 ug/ml of IAA. The pH 7 and temperature 27°C found as optimal parameters. To check
biofertilizer efficiency of isolates pot assay was performed. It seen that test plants showed significant
growth with respect to root and shoot length as compared to control plant.

Key words: PSB, Rice field Soil, solubilization index, IAA, Pot assay.

Introduction:

Microorganisms play a very important role in almost every sector. As microorganisms are involved in
biogeochemical cycling of nutrients, they maintain soil fertility and improve crop protection. As we
know, numbers of macro and micronutrients are required for the optimal growth of plant. Of those,
Nitrogen, Phosphorus and Potassium are major nutrients. Out of these three major ingredients,
Phosphorus has been called the key of life because it is directly involved in most of the life processes.
Phosphorus plays an indispensable biochemical role in plant metabolism cell division, cell
enlargement and several other processes in the living plant. (Sagervanshi A. et.al. 2012). The level of
inorganic P is very low in the soil and the available P is in insoluble form.(Parsanna A. et.al. 2011).
Maintaining a proper P-supplying level at the root zone can maximize the efficiency of plant roots to
mobilize and acquire P from the rhizosphere by an integration of root morphological and
physiological adaptive strategies. Furthermore, Phosphorus uptake and utilization by plants plays a
vital role in the determination of final crop yield. (Shen J., et.al.2011).

Microorganisms solubilise the insoluble phosphates and maintain the soil health and quality.

The most common examples of PSMs are the species of Pseudomonas, Bacillus, Micrococcus,
Flavobacterium, Aspergillus, Penicillium, Fusarium,Rhizobium and Enterobacter. Bacillus
megaterium, B. circulans, B. subtilis, Pseudomonas striata and Enterobacter are referred as the most
important strains. Penicillium and Aspergillus fungi are the most powerful P solubilizer. (Anand K.
et.al. 2016)

These PSB also can stimulate plant growth by other mechanisms such as the production of
phytohormones, nitrogen fixation, inhibition of phytopathogenic microorganisms, production of
siderophores, organic acid production indole acetic acid production etc. (Aarab S.et.al. 2013).
Materials and Methods:

1.Collection and Enrichment of soil sample

Sample collection: Rice field soil sample was collected from around Panvel region and kept at RT in
plastic bag.

Enrichment of soil sample: 1gm of soil sample in each 100ml of Sterile NBRIP and PVK broth was
inoculated. Then flasks were incubated on shaker at 27°C for 3days.
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2.1solation of phosphate solubilising bacteria : Enriched samples were serially diluted and spreaded
on Sterile NBRIP and PVK agar plates. Enriched sample also streak plated on Sterile NBRIP media.
After incubation at 27° C for two days, colonies showing phosphate solubilisation i.e. forming clear
zone around bacterial growth were observed.

3.Maintenance of Isolates: The purified isolates were maintained onto Sterile NBRIP and NA slants
with regular sub culturing every after 15 days and preserved at 4°C

4.Soil Analysis : The analysis of soil is essential step as it gives the detailed knowledge about the
concentration of nutrient present into soil and thus the soil analysis was carried out by Himedia soil
testing kit (K054S-1KT, Lot.N0.0000217813). Various parameters such as pH, organic carbon,
available phosphate, organic ammonical nitrogen, nitrate nitrogen and available potassium were
determined using procedure given in handbook. The color of each test compared with standard chart
and amount of nutrient present in the soil was recorded.

5. Screening of phosphate solubilising bacteria:

Quialitative assay: 24hrs old cultures of isolates were spot inoculated at the centre of Sterile NBRIP
plates and PVK’s plates. Then plates were incubated at 27°C for two days.On the basis of zone of
solubilisation each of the isolates was screened for their ability to solubilise calcium phosphate
present medium. The solubilisation zone in terms of solubilisation index was determined by
subtracting the diameter of bacteria colony from the diameter of total zone. [Patel D. et al (2013)]
Quantitative assay: Soluble phosphate converted to heterocomplex in the presence of molybdate
ions, which reduce to in presence of stannous chloride to give blue color complex, which is measured
at 660nm. [Hafsa cherif-silini et al (2013)]. In our study, After enriching culturees in NBRIP for 5
days, cultures were centrifuged at 3000rpm for 30min. Concentration of soluble phosphate was
determined in the supernatant by colorimetrically (Iml supernatant+ 10ml ammonium molybdate+
Iml SnCl,) and volume adjusted up to 50ml with D/W. The intensity of blue color measured at
660nm was directly proportional to concentration of soluble phosphate.The concentration of soluble
phosphate was determined by plotting Graph of standard Graph of KH,PO,.

6. Morphological and Biochemical identification

Bacteria grow on solid media as colonies. Key features of these bacterial colonies serve as important
criteria for their identification. Therefore isolates were partially identified using morphological and
Gram nature of isolates and biochemical characterization.

7. Assay of plant growth promoting trait

Plant growth promoting traits includes production of growth hormones/factors like IAA, organic acid
etc. In present study, IAA production by isolates was determined.

Test for Indole acetic acid: Indole acetic acid forms chelate with iron at acidic pH. The oxidation of
indole acetic acid by ferric salts is the basis of colorimetric determination of acid based on the
salkowski’s reagent. [Mores R.M. et al 2012]. For this test, in present study, Isolates were cultured
on Luria broth medium containing tryptophan for 24hrs. t 27° C at 150rpm on shaker. Then
centrifugation of broth has done at 10,000rpm for 10min. Collected 1ml of each supernatant of
particular isolates was mixed with 1.5ml of Salkowski’s s reagent and kept for 30minutes. Production
of IAA was checked at 530nm using UV-Vis.Spectrophotoeter (Shimatzu). For quantification of
unknown amount of IAA, standard was run simulteniously using IAA of 1000ug/ml concentration.

8. Effect of various factors like pH, Temperature:

Growth of microorganisms depends upon various parameters such as pH, Temperature. These are the
main parameters if any change happens in theses parameters it affects the growth of microorganisms.
Thus optimization of pH and Temperature was carried out. For determining the effect of temperature,
cultures in Sterile NBRIP broth were incubated at 20°C, 28°C, and 36°C at pH 7.0 and
mixing/aeration conditions were set at 180 rpm. For studying the effect of pH, cultures were
inoculated in Sterile NBRIP broth with pH adjusted to 4.0, 7.0 and 8.0. [Nair S. K. et al (2016)]
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9. Pot assay:

To check the biofertilizing ability of bacterial isolate i.e.PSM, it is hecessary to monitor the growth of
roots and shoots of the plant under study. In the present study, rice plants were selected to study the
biofertilizing effects of PSBs. To achieve this objective, pot assay was performed and biofertilizer
activity of all the bacterial isolates was successfully recorded using pot assay.

In the method, surface sterilised seeds were incubated in isolated bacteria’s inoculums for 30 mins.
Then seeds were sowed in each pot filled with sterile soil individually with isolates.The root length
and shoot length were measured up to 21days.

Results and Discussion:
Collection of soil sample: Rice field soil sample was collected around Panvel city in sterile plastic bag
and kept at Room Temperature.

Fig. 1: Collected Rice field soil sample Fig. 2: Enrichment of soil sample
Enrichment of soil sample: Collected Rice field soil sample was enriched in Sterile PVK broth and
Sterile NBRIP broth. These both are worked as selective media for phosphate solubilising bacteria.
Isolation of phosphate solubilising bacteria: After incubation period, total 6 isolates were obtained and
labled as RFIS1, RFIS2, RFIS3, RFIS4, RFIS4, RFIS5, RFIS6 but RFIS1 was fungal isolate. As
present study was set in the way to focus only on phosphate solubilising bacteria, RFIS1 was not
continued for further studies.

(Spread Plate Technique) (Streak Plate Technique)
Fig. 3: Rice Field Soil Isolates

All the bacterial isolates were maintained on sterile NBRIP as well as NA slants and stored at 4°C in
the refrigerator.

Soil analysis in the present study revealed that, the pH of rice field soil in the region from where the
soil sampling was done, found to be 7.5. The Rice field soil was found to be rich with contains-
Oxidizable Organic Carbon, Phosphate, Potassium, Ammonical- Nitrogen and Nitrate Nitrogen in the
range of low ( 0.100 -0.300%.), Low (less than 22kg/hectare), medium (112 to 280 Kg/ha), low
(About 15kg/ha as N) and also low (About 10kg/ha as N) respectively.

In the Screening of phosphate solubilising bacteria, qualitative assay revealed that, all the isolates
have certain solubilization index. Phosphate solubilisation efficacy of each isolate was determined by
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measuring solubilisation index (SI) by formula; SI= Colony diameter + Holozone diameter/ Colony
diameter.

Fig. 4: Clear zone seen around colony shows phosphate solubilisation
Quantitative assay : Phosphate solubilisation ability of isolates was determined by the amount of
soluble phosphate released and referring it with standard graph, RFIS 5 and RFIS 6 showed highest
phosphate solubilisation i.e. 52.63 pg P/ml. whereas RFIS2 showed lowest phosphate solubilisation
i.e. 5.26 pg P/ml. In the graph on X-axis- isolates and on Y-axis -amount of phosphate released in pg

/ml.

60 52.63 52.63

>0 36.84
40 ’ 31.57

30
20

RFIS2 RFIS3 RFIS4 RFIS5 RFIS6

Graph 1: Phosphate solubilisation by Isolates
After enrichment, isolation and screening, total five bacterial isolates were showed phosphate
solubilisation and therefore they are further identified by performing Morphological and Biochemical
analysis/
Morphological characteristics of isolates are as follows:

Rice Colony characteristics
field Sz
isolates ) ) ; : .
(m Shape Color | Margin | Opacity Elevati | Consiste | Gram | Motilit
m) on ncy | nature |y
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Gram
RFIS2 | 2 Circular Pale Entire Translucen Flat mucoid negativ | Motile
yellow t e rods
Gram
RFIS3 | 4 circular Pale Entire Translucen Flat mucoid negativ | Motile
yellow t e
Gram
. Pale . Translucen . positiv Non_--
RFIS 4 4 circular Entire Flat mucoid . | Motile
yellow t e cocci
. Pale : Translucen : Gram | Non--
RFIS5 | 3 circular Entire Convex | mucoid | positiv | Motile
yellow t .
e cocci
. Pale . . Grgr_n Non_--
RFIS6 | 2 circular Entire Opaque | Convex | mucoid | positiv | Motile
yellow .
e COCCi
Table 1: Morphological Characteristics
Biochemical characteristics of isolates are as follows:
Biochemical Isolates
Test RFI1S2 RFIS3 RFI1S4 RFI1S5 RFI1S6
Glucose AG AG AG AG AG
Lactose - AG A - AG
Sucrose AG AG AG AG AG
Mannitol A AG AG A AG
Catalase + + + + +
Oxidase - - - - -
Nitrate reductase + + + + +
Citrate utilization + + + + +
Indole test - - - - -
Methyl red - - + + +
VP test + + -

*Key: + = Positive test; - = Negative test; A = Acid Production; G = Gas Production.

Table 2: Biochemical characteristics

In the present study, one of the plant growth promoting trait i.e. IAA was studied. IAA is a common
product of L-tryptophan metabolism by several microorganisms including PGPR.. Bacterial 1AA
producers (BIPs) have the potential to interfere with growth related of plants processes by input of
IAA into the plant’s auxin pool. Thus, determination of production IAA by isolates is a important
aspect of this study. Therefore IAA was determined by colorimetric assay. For comparison, standard

assay was done parallel with isolates.

Indole Acetic Acid (IAA) production was determined

colorimetrically by using Salkowski’s reagent. It was revealed that, all the isolates have ability to
produce IAA at significant amount. IAA Production by RFIS 3 was found maximum which was equal
to 35.48 ug/ml whereas RFIS 2 showed lowest IAA production i.e. 3.22 ug/ml. It concluded that
RFIS 3 was more significant and potential IAA Producer than the other isolates.
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é 2] Isolates

Graph 2: Indole acetic acid production by isolates
Effect of various factors like pH, Temperature: pH and temperature are important parameters for the
growth of microorganisms. To determine optimum pH and temperature, bacterial isolates were
subjected to different pH range (4,7 and 8) and different temperature range (20, 27 and 37°C). Growth
of isolates was determined by colorimetrically at 530nm. By performing optimization of temperature,
maximum growth of isolates was observed at 27 °C except RFIS 4 which exhibited maximum growth
at 37 °C. Hence optimum temperature of isolates RFIS 2, 3, 5 & 6 was found to be 27 °C.

Effect of Temperature Effect of pH

__ M RFIS2 - 0 M RFIS2

> o5 . > 04

g 7 H RFIS3 g 02- M RFIS3

o S o €

Sg 0- i RFIS4 g 0- 1 RFIS4

T O ®

8 20 27 37  mRFISS S 4 7 8 M RFIS5

Q Q.

S Temperature °C @ RFIS6 ° pH i RFIS6
Graph 3: Optimization of temperature Graph 4: Optimization of pH

While. by performing optimization of pH, maximum growth of isolates was observed at pH 7. Hence
optimal pH was found to be 7.

Pot assay : Pot assay was performed in duplicate to check biofertilizer efficacy in the form of growth
promotion (Roots and shoots) of bacterial isolates .

Control

Fig. 5: Growth promotion of rice plants with isolates
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Graph 5: Average root length Graph 6: Average shoot length

Recorded after treatment of 21 days (pot assay)

The shoot length and root length of control plant and test plants of rice was recorded in centimeter up
to 21 days. It was seen that RFIS 3 showed highest shoot length and root length i.e. 23.80cm and
14.60cm respectively. It concluded that RFIS 3 has highest biofertilizer efficiency as compared to
other isolates. Adding an insoluble phosphate source significantly increased total PSB populations in
the soil, which implies that adding TCP was obviously beneficial for these isolates to proliferate and
survive. Hence, more available P would be released into the soil and utilized by rice seeds for its
optimal growth (i.e. shoots and roots).

Conclusion:

Six phosphate solubilizing microbes have been sucessfully isolated from rice field soil sampled from
around Panvel region.

Clear haloes observed around the colonies indicates phosphate solubilisation. By qualitative assay, it
can be concluded that, solubilisation index of isolates may be as small as up to 2 to highest up to 5
(RFIS3).

Two Isolates exhibited highest solubilization and hence maximun release of P was recorded up to
52.63ug P/ml.

Study also revealed that, the isolates may be Pseudomonas, Enterobacter, Bacillus, Azotobacter and
Rhizobium. All these isolates have significant IAA production ability.

The optimum pH for isolates is found to be 7 and their optimum temperature found to be 27°C.

These parameters are favourable in the area under study. This also help to conclude that, the isolates
can be used in the surrounding region of Panvel where the temperature usually remain in the range of
25°C to 35°C and the pH of soil is around 7.

Pot assay conclude that, the isolates showed increased shoot length on 21 day as compared to control
plant.
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ABSTRACT:-

Aqueous extract of Spinach leaves and prawns of 1%, 5%, 10% and 20% (W/V) was treated
to Vigna mungo seeds was studied. Treated seeds shows late germination, decreased rate of
germination percentage, less radicle length and no plumule formation. Beginning of germination
delayed more by prawn extract treatment than Spinach leaves extract treatment. Seed germination
percentage is more affected by prawn extract treatment than Spinach leaves extract treatment. Prawn
extract treatment is more adverse in terms of radicle growth during germination than Spinach leaves
extract treatment to seeds of Vigna mungo. There is no plumule formation takes place in both treated
seeds during germination. The adverse effect of Spinach leaves extract treatment and prawn extract
goes on increasing with increasing the concentration extracts.

INTRODUCTION:-

Vigna mungo of family fabaceae commonly called as black gram, urad bean, minapa pappuy,
mungo bean or black matpe bean.

Cited from http:// en.wikipedia.org/wiki/vigra mungo, Black gram is originated in India. It is
widely utilized in Indian cuisines. According to Menon and kunup (1976), and Indra and kurup
(2013), the black gram has better effect in cholesterol metabolism. They called the black gram as
Hypolepidemic pulse. Therefore, the Vigna mungo is selected for present study.

The germination is one of vital process in plant physiology. According to Raven et. al (2005),
seed germination depends upon internal and external conditions. In present study an attempt is made
to study the impact of certain external conditions. In present study an attempt is made to study the
impact of certain external condition on seed germination in Vigna mungo (black gram).Vegetable
extract of Spinach leaves and non vegetable extract of prawn extract are used as external factors to
observe effect on seed germination of Vigna mungo.

MATERIAL AND METHODS:-

Vigna mungo (black gram) seeds are selected for present study. Two sets of petri plates with
blotting filter paper at base are taken.10 seeds of VVigna mungo are placed in each petridish. Adequate
distilled water is applied to first petridish as control. Treated petridishes are applied adequate quantity
of 1% (wt/volume) 5%, 10% and 20% aqueous extract of Spinach leaves. The experiment is
repeated as it is for second time. The observation of both experiments are considered as average.

Similarly, apply 1%, 5%, 10%, and 20% aqueous extract of dried prawns to 2 replicas of 4
petridishes with 10 seeds of black gram each. The control reference kept common.

The germination of seeds is treated as one of the important criteria to study the impact of
vegetable extract and non vegetable extract on black gram. From day one of experiment upto 10" day,
the number of seeds (out of 10) underwent germination were observed. Similarly the radicle length is
also treated as another parameter for study of treated and control seeds germination. Average plumule
length formation on 10" day of germination is considered as another mean to find impact of vegetable
extract and non vegetable extract on seed germination process in black gram.
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RESULTS AND DISCUSSION:-

Table I-A Effect of Spinach leaves extract on emergence of seeds of Vigna mungo

Treatment
(Spinach Number of seeds germination per day/s
leaves
extract)
1st 2nd 3rd 4th 5th 6th 7th 8th gth 10th
Day Day Day Day Day Day Day Day Day Day
Control 0 3 8 10 10 10 10 10 10 10
1% 0 1 1 2 2 4 4 4 6 6
5% 0 0 0 1 1 3 4 4 6 6
10% 0 0 0 1 3 4 4 4 5 5
20% 0 0 0 0 0 0 2 2 2 3

Table 1-B Effect of Spinach leaves (Vegetable) extract on germination percentage in seeds of Vigna

mungo.
Treatment
(Spinach Germination percentage per day/s
leaves
extract)
1st 2nd 3rd 4th 5th 6th 7th 8th gth 10th
Day Day Day Day Day Day Day Day Day Day
Control 0 30 80 100 100 100 100 100 100 100
1% 0 10 10 20 20 40 40 40 60 60
5% 0 0 0 10 10 30 40 40 60 60
10% 0 0 0 10 30 40 40 40 50 50
20% 0 0 0 0 0 0 20 20 20 20

Table I-C Effect of Spinach leaves extract on radicle (root) length in Vigna mungo

Treatment Spinach leaves extract

Average radicle length in cm on 10" day of
treatment

Control 1.35¢cm
1% 1.23cm
5% 0.95cm
10% 0.2cm

20% 0.17 cm

Table I-D Effect of Vegetable extract (Spinach leaves extract) on plumule (Shoot) length during seed

germination of VVigna mungo.

Treatment (Spinach leaves extract)

Average plumule (shoot) length in cm on 10" day

germination
Control 1.35cm
1% --
5% -
10% -
20% --

Table I-A, I-B, I-C and I-D shows germination of black gram seeds from day one to day 10 in
control and Spinach extract treated seed germination at 1%,5%,10% and 20% concentration, average
radicle length and average plumule length on 10" day of experiment.
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From table I-A it is clear that the germination started on second day in control and 1%
Spinach treatment. In 5% and 10% Spinach extract treatment, the germination started on third day,
while in 20% Spinach extract treatment, the germination was stimulated on seventh day. It means the
Spinach extract treatment shows late germination. It delays the seed germination in Vigna mungo.

The seeds germination percentage from first day to tenth day is also seen in Table I-B in
black gram under controlled and treated conditions. It is observed that seed germination is 100% in
control on fourth day of germination. In 1% spinach treatment, it is 20% germination while in 5%
spinach treatment and 10% spinach treatment it is 10% each on fourth day of germination. The 20%
spinach treated seeds of Vigna mungo not shows any germination% even on fourth day of
germination. It shows that rate of germination is more in control while rate of germination % is less
in Spinach leaves extract treated seeds in Vigha mungo. The rate of germination % goes on
decreasing as the concentration of Spinach leaves extract treatment goes on increasing.

The Table I-B shows the 100% seed germination in control seeds of black gram on tenth day
while 60%, 60%, 50% and 30% seed germination rate in 1%, 5%, 10% and 20% Spinach leaves
extract treated seeds respectively. It means the rate of seed germination is less in Spinach leaves
extract treated leaves as compared to control.

From the Table I-C it is clear that average radicle length is 4.35 cm. In 1% Spinach leaves
treated seeds it is 1.23cm, it is 0.95cm, 0.2cm, 0.17cm in 5%, 10%, 20% spinach leaves extract treated
seeds of Vigna mungo respectively. It is clear from these observations that average radicle length is
affected due to spinach leaves extract treatment . The effect goes on increasing as the concentration of
spinach leaves extract also goes on increasing.

The shoot length i.e plumule length of control and treated seeds during germination on 10"
day of treatment is shown Table I-D. It is observed that the plumule formation is only seen in control
seeds of Vigna mungo as compared to Spinach leaves extract treated seeds. It means the treatment of
Spinach leaves extract shows adverse effect on the plumule formation during germination in Vigna
mungo.

Table 11-A Effect of Prawn extract on emergence of seeds if Vigna mungo.

Treatment
(Spinach Number of seed/s germination per day/s
leaves
extract)
1st 2nd 3rd 4th 5th 6th 7th 8th gth 10th
Day Day Day Day Day Day Day Day Day Day
Control 0 3 8 10 10 10 10 10 10 10
1% 0 0 0 0 2 2 3 4 4 5
5% 0 0 0 0 0 0 0 1 2 2
10% 0 0 0 0 0 0 0 0 1 1
20% 0 0 0 0 0 0 0 0 0 0

The Table-11-A shows the effect of prawn extract on the seed germination in Vigna mungo. It
is seen from observation that the seed germination started in control seeds on second day of
experiment. The seed germination started on 5" day of treatment in 1% prawn extract treatment. In
5% extract treated seeds the seed germination started at 8" day of treatment. In 10% prawn extract
treated seeds the seed germination started at 9™ day of treatment. In 20% prawn extract treated seeds,
the seed germination not takes place even on 10" day of germination. It means the beginning of seed
germination is affected due to the treatment of prawn extract. It is further added that the delay in
beginning of seed goes on decreasing as the concentration of prawn extract treatment goes on
increasing.
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Table 11- B Effect of Prawn extract on germination percentage of seeds of Vigna mungo.

Treatment

(Spinach Number of seed/s germination per day/s
leaves
extract)
1st 2nd 3rd 4th 5th Gth 7th 8th gth 10th
Day Day Day Day Day Day Day Day Day Day
Control 0 30 80 10 10 10 10 10 10 10
1% 0 0 0 0 20 20 30 40 40 50
5% 0 0 0 0 0 0 0 10 20 20
10% 0 0 0 0 0 0 0 0 10 10
20% 0 0 0 0 0 0 0 0 0 0

Table 11-B shows the effect of percentage on concentration of prawn extract of seed
germination in Vigna mungo. From these observation, it is clear that the seed percentage goes on
increasing from first to tenth day of germination in control seeds. It is 100% rate of germination of 9"
day of treatment. The rate of germination is only 50% in 1% prawn extract treated seeds on 10" day.
It is 20%, 10% rate of seed germination in 5% and 10% prawn extract treated seeds on 10" day of
treatment. However in 20% prawn extract treatment, the seed germination rate is nil even on 10" day
of experiment. It means the rate of seed germination is affected by prawn extract treatment in Vigna
mungo. The effect goes on adverse as the concentration of prawn extract goes on increasing. There is
no germinations % at all in Vigna mungo.

Table 11-C. Effect of prawn extract on radical (root) length in Vigna mungo.

Treatment prawn extract Average radical (shoot) length in cm on 10™ day of treatment
Control 1.29cm

1% 0.75cm

5% 0.57cm

10% 0.28cm

20% 0.0cm

Table 11-C shows the average radicle length of seeds in Vigna mungo on 10" day of
germination in control and prawn extract treated seeds. It is clear from table 11-C that the average root
length (radicle) is 1.29 c¢m in control seeds as on 10" day of germination. It is 0.75cm, 0.57cm and
0.28cm in1%, 5% and 10% prawn extract treated seeds while there no radicle formation in 20%
prawn extract seeds. It indicates that the prawn extract treatment has adverse effect on radicle length
in seeds of Vigna mungo. The adverse effect of prawn extract treatment goes on increasing as the
concentration of prawn extract treatment goes on increasing from 1% to 20%.

Table 11-D- Effect of prawn extract on plumule (shoot) length during sees germination of Vigna
mungo.

Treatment prawn extract Average radical (shoot) length in cm on 10™ day of treatment

Control 1.55¢cm

1% -

5% -

10% -

20% -

Table-11-D shows effect of prawn extract treatment on plumule (shoot) formation in seeds of Vigna
mungo. It is clear from Table-11-D that the length of plumule is 1.35cm in control seeds. There is no
plumule formation in 1%, 5%, 10% and 20% prawn extract treated seeds. It means there is inhibiting
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effect of prawn extract treatment on plumule formation in seeds of Vigna mungo. When observation
of table I-A and Table I1-A are compared; it is found that seed germination begin on 2™ day in control
of Vigna mungo. The 1% Spinach leaves extract treated seed shows beginning of germination on 2"
day while 1% prawn extract treated seeds shows germination beginning on 5" day. The 1%, 5%,
10%and 20% Spinach leaves extract treated seeds shows beginning of germination on 2™ day, 4" day,
4™ day of treatment respectively. However, in 1%, 5%, 10% and 20% prawn extract treated. Seeds of
Vigna mungo shows beginning of germination 5" day, 7" day 9" day and no germination
respectively. It means beginning of germination delayed more by prawn extract treatment than the
Spinach leaves extract treatment on seeds of Vigna mungo.

Comparative account of Table I-B and Table 1I-B shows that germination percentage of
control seeds of Vigna mungo is about 100% on 10" day of treatment. While it is 60%,60%, 50% and
30% in 1% , 5%, 10% and 20% prawn extract treated seeds.It is 50%, 20%,10% and zero in 1% ,
5%10% and 20% prawn extract treated seeds.It means seed germination percentage is more affected
by prawn extract treatment than Spinach leaves extract treatment.

From Table I-C and Table II-C, it is observed that the radicle length is maximum (4.35cm) in
control seeds of Vigna mungo. The length of radicle is 1.23cm, 0.95cm 0.2cm and 0.17cm in
1%,5%,10% and 20% spinach leaves extract treated seeds during germination on 10" day of treatment
.The length of radicle is 0.75cm,0.57cm, 0.28cm and 0 cm in 1%, 5%, 10% and 20% prawn extract
treatment is more adverse in terms of radicle growth during germination than Spinach leaves extract
in seeds of Vigna mungo.

Table I-D and Table 1I-D comparative account shows that shoot formation in control,
however, there is no shoot (plumule) formation in either Spinach leaves extract treated seeds or
prawn extract treated seeds of Vigna mungo. It means either Spinach leaves extract treatment or
prawn extract treatment affect the plumule(short) formation.

Anna Traveset (1998) published research paper. In this paper the effect of different
invertebrates on seed germination of nearly 200 plant species was studied for searching patterns that
predict the circumstances in which germination of seeds is enhanced, inhibited or unaffected by the
passage through the digestive tract of seed disperser. It was found that seed disperse have an effect on
the germination of seeds or on the rate of germination, or both. The seed of different plant species
differ strongly in their germination response after ingestion.

According to Carley, E.H. and Watson R.D (1968) effect of various aqueous plant extracts
seed germination. Aqueous extracts of residues from 23 plant species inhibited the germination of
clover, lettuce, radish and wheat seeds. Extract from potato, sugar beat, sugarbrush, green soybean,
alfaalfa, pea and bean were extremely toxic to germinating seeds. The extract from Douglas-fir, peat
moss and sphagnum moss stimulated the growth of some germinating seeds. The degree of toxicity
was dependent upon the maturity of the plant residue, the concentration of the extract, the species
from which the extract was obtained, and the species of seed used in making the bioassays.

Water extract of Quack grass (Agropyron repense) leaves or rhizome were not phytotoxic to
the germination in oats and Alfaalafa.

Kommedahl, Thor; Kothimer, J.B and Bernardini, J.V. (1959), studied the effects of
Quackgrass on germination and seeding development of certain crop plants. Weeds V.7 (1) pp 1-12.
They observed the adverse effect of Quackgrass on germination and seedling development in certain
crop plants.

Toumeau, D.L; Failes,G.D.and Heggeness, H.G.(1956), observed. The effect of agquous
extracts of plant tissue on germination, root growth, Coleoptile formation in wheat, pea seeds.
Similerly, an attempt is made to study the impact of certain external conditions on seed germination
of Vigna mungo.

CONCLUSION:-

Agueous extract of spinach leaves and prawns of 1%, 5%, 10% and 20% (W/V) was treated
to Vigna mungo seeds was studied. Treated seeds shows late germination, decreased rate of
germination percentage, less redicle length and no plumule formation. Beginning of germination
delayed more by prawn extract treatment than Spinach leaves extract treatment. Seed germination
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percentage is more affected by prawn extract treatment than Spinach leaves extract treatment. Prawn
extract treatment is more adverse in terms of redicle growth during germination than Spinach leaves
extract treatment to seeds of Vigna mungo. There is no plumule formation takes place in both treated
seeds during germination. The adverse effect of Spinach leaves extract treatment and prawn extract
goes on increasing with increasing the concentration extracts.
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ABSTRACT:-

Fresh water is essential for agriculture, industry and human existence. It is a finite resource
of earth. Fresh water resource are becoming deteriorate day-by-day at the very faster rate. Now
water quality is a global problem. The present investigation reveals an acute awareness among the
people about the quality of drinking water by taking water samples from different sources for
analysis. The experiment analyses its various Physico-chemical and biological parameters such as
Temperature, pH, Electrical conductivity, TDS, Alkalinity, Chloride, DO, BOD, Total hardness,
Calcium hardness, Magnesium hardness and Salinity were analyzed in the month of December 2017.
The results are compared with standards of WHO. From the obtained result it can be predicted that
the parameters which were taken to study the water quality are below the pollution level for water
which satisfies the requirement for the use of various purposes like domestic, agricultural etc.
Keywords: Drinking water resources, water quality standard, Physico-chemical Parameter.
INTRODUCTION:

Water is one of the most important parameter to the ecosystem. The sustainable development
will not be possible without adequate quantity and quality of fresh water [1-2]. Fresh water resource
are becoming deteriorate day-by-day at the very faster rate. Now water quality is a global problem [2].
The healthy aquatic ecosystem is depended on the biological diversity and Physico-chemical
characteristics [3]. Better quality of water is described by its physical, chemical and biological
characteristics. But some correlation was possible among these parameters and the significant one
would be useful to indicate quality of water. Water supply systems are important, but at the same time
wastewater treatment systems are also equally important. Approximately 80% of water turns to waste
water after its utilization.

Water quality provides current information about the concentration of various solutes at a
given place and time. Its quality parameters provide the basis for judging the suitability of water for
its designated uses and to improve existing conditions [4].There is no single or simple measure for
water quality. Water may be tested for a few characteristics or numerous natural substances and
contaminants depending on their needs. The nature and extent of water pollution is characterized by
several physical, chemical and biological parameters. The increased anthropogenic activities due to
industrialization have contributed to decline in water quality including climate and precipitation, soil
type, vegetation, groundwater and flow conditions. The water quality of rivers and lakes changes with
the seasons and geographic areas, even when there is no pollution presents [5].

The deterioration of water quality has led to the destruction of ecosystem balance,
contamination and pollution of ground and surface water resources. Water quality degradation world-
wide is due to many anthropogenic activities which release pollutants into the environment thereby
having an adverse effect upon aquatic ecosystems. Quality of water can be regarded as a network of
variables such as pH, oxygen concentration, temperature, etc. and any changes in these physical and
chemical variables can affect aquatic biota in a variety of ways [6]. Since the quality water is directly
related to health and is important for determination of water utility, it is very essential and important
to test the quality of the water before it is used for drinking, domestic, agricultural or industrial
purposes. The utility of river water for various purposes is governed by physicochemical and
biological quality of the water [7].
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It is well known that no straight forward reasons can be advanced for the deterioration of
water quality, as it is dependent on several water quality parameters [8]. Ground water quality in the
industrial areas is determined by measuring the concentration of some physico-chemical parameters
and comparing them with drinking water standards [9].

Chandanshive Navnath Eknath [10] studied “The Seasonal Fluctuation of Physico-Chemical
parameters of River Mula- Mutha at Pune, India and their Impact on Fish Biodiversity”. MVS
Vaishnavi et al [11] studied “Study of levels of heavy metals in the river waters of regions in and
around Pune City, Maharashtra, India”. Pali Sahu et al [12] studied “Physicochemical Analysis of
Mula Mutha River Pune”. Nidhi Jain et al [13] studied “Comparative Review of Physicochemical
Assessment of Pavana River”. Patil. P.N et al [14] studied “Physico-chemical parameters for testing
of water”.

According to Census 2011 information the location code or village code of Vihour village is
554254. Vihour village is located in Murud Tehsil of Raigarh district in Maharashtra, India. It is
situated 4km away from sub-district headquarter Murud and 53km away from district headquarter
Alibag. As per 2009 stats, Vihoor is the gram panchayat of Vihour village.

The total geographical area of village is 634.63 hectares. Vihour has a total population of
2,021 peoples. There are about 469 houses in Vihour village. Murud is nearest town to Vihour which
is approximately 4km away. The water sample such as Pipe water, bore well water and well water
was collected early in the morning between 8.00 am to 10.00 am and was analyzed to compare the
differences occurred in Physico-chemical parameters such as Temperature, pH, Electrical
conductivity, TDS, Alkalinity, Chloride, DO, BOD, Total hardness, Ca-hardness, Magnesium
hardness and Salinity.

The research work is carried out, keeping in mind the following objectives.
» To study the chemical composition and water quality parameters of different sources.
» To investigate the possible sources and Cause of pollution in the water if any.
» To study if these effects can be attributed to the change in the chemical composition of
the different water sources.
MATERIAL & METHOD:-

Sample of water was collected in sterile plastic bottle of 2 litre capacity from the dam. At the
same time the temperature & pH were noted. The physico-chemical analysis was carried out within 24
hours of collection in a laboratory as per APHA (1989), (1992), AWWA & WPFA, Trivedy & Goel
(1986) [15-16]. The chemicals were used of A. R. grade and are standardized as per Inorganic
guantitative analysis by Vogel (1964) & (2006) [17-18]. The result is statistically analyzed by
calculating mean & standard deviation.

RESULTS & DISCUSSION:-

Parameters Tap water Bore well water Well water
Mean+S.D Mean+S.D Mean+S.D
pH 7.72 +0.02 6.50 +0.02 7.35 +0.02
Temperature ( °C) 243+0.3 22.8+0.3 24.7+0.3
Conductivity (mS) 0.173 +0.002 0.480 + 0.002 0.222 +0.002
Total Hardness (mg/L) 84+1.0 212+1.0 116 +1.0
Chlorides (mg/L) 15.05 + 0.18 43.15+0.18 26.13 +0.18
Acidity (mg/L) 42,6 +0.3 75.0+0.3 453+0.3
Alkalinity (mg/L) 90+0.3 198 + 0.3 126 +0.3
Dissolved Oxygen (mg/L) 7.126 + 0.015 6.896 + 0.015 7.266 + 0.015
BOD (mg/L) 1.231 +0.03 0.993 +0.03 1.127 + 0.03
Total Dissolved Solids (mg/L) 111+1.0 128+ 1.0 215+1.0
Calcium hardness (mg/L) 48 +0.3 116 + 0.3 72+0.3
Magnesium hardness (mg/L) 36 +0.3 96 +0.3 44 +0.3
Salinity (mg of NaCl) 1.172 + 0.003 1.758 + 0.003 2.344 +0.003

Table-1:- Values of different parameters of water sample of different drinking sources in
Vihour village area. (Mean and Standard deviation is calculated)
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1. Temperature:

Temperature is the most importance environment factor with effect on plants and animals.
Water has several unique thermal properties which combine to minimize temperature change. The
Water temperature depends on the depth of the water column, climatic and topographic changes [19].

A rise in temperature of water leads to the speeding up of chemical reactions in water,
reduces the solubility of gases and amplifies the tastes and odour. At higher temperature with less
dissolved gases the water becomes tasteless and even does not quench the thirst and decreases the
solubility of oxygen.

Temperature also determines various other factors such as pH, Conductivity, saturation level
of gases and various forms of alkalinity. The temperature of Tap water is 24.3+0.3 °C, bore well water
temperature is 22.8+0.3 °C and temperature of well water is found to be 24.7+0.3 °C.

2. pH:

pH, one of the most common analyses in soil and water testing, is the standard measure of
how acidic or alkaline a solution is. pH has no direct adverse effect on health. pH governs the
distribution, transport and fate of heavy metals in aquatic ecosystem. It is measured a scale from 0 -
14. pH of 7 is neutral, pH is less than 7 is acidic and pH greater than 7 is basic. Aquatic organisms
need the pH of their water body to be a certain range optimal growth and survival.

The pH of Tap water is 7.72 + 0.02, bore well water pH is 6.50 + 0.02 and pH of well water is
found to be 7.35 + 0.02. Amongst these three samples, bore well water is comparatively acidic in
nature.

3. Electrical Conductance:

Conductivity is the measure of a substance or solution to conduct electric current. Presence of
salts and contamination with wastewater increases conductivity of water. It is a indication of
pollution. Electrical conductivity used to quickly estimate the ionic or soluble salt concentration in
soils, water supplies, fertilizer solution and chemical solution. It is highly depended upon temperature.

Conductivity however is an important criterion in determining the suitability of water for
irrigation. The conductance of Tap water is 0.173 + 0.002 mS, bore well water conductance is 0.480 +
0.002 mS and conductance of well water is found to be 0.222 + 0.002 mS. Amongst these three
samples, bore well water is comparatively high electrical conductance. The observed values of
electrical conductance for others are quite low and less electrolyte.

4. Total Hardness:

Total hardness is defined as the sum of calcium and magnesium hardness in mg/L as
CaCOg;.Total hardness of water an important factor that indicates toxic effect and poisonous elements
[20].

There is no adverse effect of hardness on health. Hard water is also not suitable for domestic
and irrigation purposes. Total hardness of Tap water is 84 +1.0 mg/L, bore well water is 212 +1.0
mg/L and the well water is 116 +1.0 mg/L.

The degree of hardness of drinking water has been classified in terms of the equivalent
CaCO0a3 concentration as follows: Soft - 0-60mg/L, Medium - 60-120 mg/L, Hard - 120-180 mg/L,
Very hard - >180 mg/L. The observed values were quiet less than the acceptable limit of 300 mg/L for
tap water sample, bore well water and well water sample.

5. Chlorides:

Chloride is mainly obtained from the dissolution of salts of hydrochloric acid as table salt
(NaCl), NaCO2 and added through industrial waste, sewage, sea water etc. Surface water bodies often
have low concentration of chlorides as compare to ground water. It has key importance for
metabolism activity in human body and other main physiological processes. High chloride
concentration damage metallic pipes and structure as well as harms growing plants. According to
WHO standards concentration of chloride should not exceed 250 mg/L.

The chloride content of the tap water sample is 15.05 +0.02 mg/L, bore well water is
43.15+0.18 mg/L and Chlorides in well water sample is 26.13 +0.05 mg/L.

6. Acidity:
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Acidity of water is its capacity to neutralize a strong base and is mostly due to the presence of
strong mineral acids, weak acids and the salt of strong acids and weak bases. Addition of wastewater
having acidity producing substances increases the acidity of water. The observed acidity of tap water
sample is 42.6+ 0.015 mg/L of CaCOs, bore well water sample is 75.0+ 0.3 mg/L. of CaCOs. While
acidity of well water samples is 45.3+ 0.3 mg/L of CaCOjs. The value is much less than threshold
value i. e. 200 mg/L of CaCOs. This indicates that sample of water are in safe range.

7. Alkalinity:

Alkalinity is a chemical measurement of water’s ability to neutralize acid. Alkalinity is also a
measure of water buffering capacity or its ability to resist changes in pH upon the addition of acids or
bases. Alkalinity of natural water is due to primarily to the presence of weak acid salts, although
strong bases may also contribute (i.e. OH’) in the extreme environment. Bicarbonate represents the
major form of alkalinity in natural water, so its source being the partitioning of CO2 from the
atmosphere and the weathering of carbonate minerals in rocks and soil. Other salts of weak acids,
such as borate, silicates, ammonia, phosphate, and organic bases from natural organic matter may be
present in small amounts.

The observed alkalinity of tap water sample is 90 +0.3 mg/L of CaCOgz, bore well water
sample is 198 + 0.3 mg/L. of CaCO; while alkalinity of well water sample is 126 + 0.3 mg/L of
CaCO; The observed values of alkalinity of tap water, bore well water and well water samples are
within permissible range i. e. below 200 mg/L of CaCOs.

8. Dissolved Oxygen:

The amount of oxygen dissolved in water, such as a lake, river or stream. Dissolved oxygen is
the most important indicator of the health of water bodies and its capacity to support a balanced
aquatic ecosystem of plants and animals. Warm water released from industrial outlets, flowages or
storm sewers can also reduce dissolved oxygen levels. Dissolved oxygen may play a large role in the
survival of aquatic life in temperature lakes and reservoirs during summer months. Dissolved oxygen
of tap water sample collected is 7.126 + 0.015mg/L, bore well water sample is 6.896 + 0.015mg/L,
whereas well water sample is 7.266 + 0.015mg/L . It may be due to high temperature and inorganic
reluctance such as hydrogen sulfide, ammonia, nitrites, ferrous ions and other oxidizable substances
also tend to decrease dissolved oxygen in water.

9. Biochemical Oxygen Demand (BOD):

Biochemical oxygen measures the amount of oxygen that microorganisms consume while
decomposing organic matter, it also measures the chemical oxidation of inorganic matter. BOD is a
measure of organic material contamination in water, specified in mg/L. BOD is the amount of
dissolved oxygen required for the biochemical decomposition of organic compounds and the
oxidation of certain inorganic materials (e.g., iron, sulphites).

The observed value of BOD for tap water is 1.231 + 0.03 mg/L, for bore well water is 0.993 +
0.03 mg/L and for well water sample is 1.127 + 0.03 mg/L which is within the permissible range i. e.
0.75-1.5 mg/L.

10. Total Dissolved Solids (TDS):

Total dissolved solids are the total amount of mobile charged ions, including minerals, salts or
metal dissolved in a given volume of water in mg/L. TDS is directly related to the purity of water and
the quality of water purification system and affects everything that consumes, lives in, or uses water,
whether organic or inorganic, whether for better or for worse. Common inorganic salts that can be
found in water include calcium, magnesium, potassium and sodium, which are cations and carbonates,
nitrates, bicarbonates, chlorides and sulphates which are anions. They give a particular taste to water
at higher concentration and also reduce its palatability.

The total solid present in tap water sample collected is 111 + 1.0 mg/L, for bore well water is
128 + 1.0 mg/L, while that of for well water sample is 215 + 1.0 mg/L which is lower than threshold
value of total solid content i.e. 500 mg/L.

11. Calcium hardness:
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Calcium is naturally present in water. Calcium is a determinant of water hardness, because it
can be found in water as Ca®* ions. As per Indian Standards the calcium content of water should not
be more than 75 mg/L. This has been specified in the IS 10500:- Drinking Water —Specifications.

In the study the calcium content in water sample has been found to be for tap water sample is
48 + 0.3 mg/L, for bore well water is 116 + 0.3 mg/L and for well water is 72 +0.3 mg/L. Tap water
and well water possess values calcium hardness which is within the limit as per Specification. The
observed values for bore well water samples are crosses the permissible range of concentration of
calcium.

12. Magnesium hardness:

Magnesium is naturally present in water. Magnesium is a determinant of water hardness,
because it can be found in water as Mg?* ions. As per 1SI the magnesium content of water should not
be more than 50 mg/L.

In the study the magnesium content in water sample has been found to be for tap water
sample is 36 + 0.3 mg/L, for bore well water is 96 + 0.3 mg/L and for well water is 44 + 0.3 mg/L.
Tap water and well water possess value of magnesium hardness which is within the limit as per
Specification. The observed value for bore well water shows higher concentration of magnesium.

13. Salinity:-

Salinity which is defined as the total concentration of electrically charged ions in the water.
These ions are the four major cations-calcium, magnesium, potassium and sodium, and the four
common anions carbonates (COs), sulphates (SO,), chlorides (CI) and bicarbonates (HCO). Other
components of salinity are charged nitrogenous compounds such as nitrates (NO3), ammonium ions
(NH,) and phosphates (PO,) [21]. In general the salinity of surface waters depends on the drainage
area, the nature of its rock, precipitation, human activity in the area and its proximity to marine water
[22]. Waters with salinity below 1% are fresh and waters with salinity higher than 1% are
brackish/marine [23].

The observed value of salinity for tap water sample is 1.172 + 0.003 mg of NaCl, for bore
well water sample is 1.758 + 0.003 mg of NaCl and for well water sample is 2.344 + 0.003 mg of
NaCl .

CONCLUSION:

The present paper deals with analysis of water quality in different drinking water resources
available in Vihour village region which was carried out by taking certain important parameters like
Temperature, pH, Electrical conductivity, TDS, Alkalinity, Chloride, DO, BOD, Total hardness,
Calcium hardness, Magnesium hardness and Salinity. The data of physico-chemical and biological
parameters clearly shows that the drinking water of Vihour village region is within the permissible
range as per APHA (1989), (1992), Trivedi and Goel (1986) except few limitations in one or two
parameters. Such water is suitable for drinking purpose and can be used for domestic as well as
irrigation purpose.
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Abstract

Now a days a mobile phones becoming a basic part of our life .this is one of the most important
medium for the communication, the mobile phone batteries has always been problem for recharging.
Mobile have to be put to recharge after the batteries has drained out. In this paper the main purpose
is shown to make the recharging of mobile phones anywhere you want without charger this is done
only when there is a use of microwave, themicrowave signal transmitted from transmitter using a
special kind of antennas called slotted wave guide antennas at a frequency 2.45GHZ. We have to add
a sensor, rectenna circuit in our mobile phone to do this job successfully. This is one of the best
technologies and for this purpose we are proposing wireless charging of mobile phones by using
microwaves.

INTRODUCTION

The two main concepts which are base of this technique are

1.Electromagnetic Spectrum:

Electromagnetic spectrum is a range of all possible frequencies of electromagnetic radiation. When
white light is shown through a prism it is separated out into all colors this is called a vibal spectrum
light. Consist of a very smallparticles are called as photons is a bundle of energy.

light is travelling at the speed of 3,00,000 km/hr.as light hit something that means it may be bounce
off, and it comesinto our eyes and we can see object.
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Microwave region

Microwave are the radio wave which has the wave length range of 1 mm to 1 meter and the frequency
is 3000 MHZto300 GHZ. Microwaves have wavelength that can be measured in centimeters
microwaves are good fortransmitting information from one place to another place because microwave
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energy can penetrate haze, light rainand snow, clouds and smoke. Microwave radiation is still
associated with energy level that is usually consideredharmless except for people with pace makers.
Microwave region of the Electromagnetic Spectrum
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Fig. microwave region of electromagnetic spectrum
DESIGN :
The system design of wireless charging of mobile phones using microwave consist of four parts are
follows
Transmitter Design
Typically a transmitter design includes generation of a carrier signal, which is normally sinusoidal,
optionally oneor more frequency multiplication stages, a modulator, a power amplifier, and a filter
and matching network toconnect to an antenna. A very simple transmitter might contain only a
continuously running oscillator coupled tosome antenna system. More elaborate transmitters allow
better control over the modulation of the emitted signal andimprove the stability of the transmitted
frequency. For example the Master Oscillator-Power Amplifier (MOPA)configuration inserts an
amplifier stage between the oscillator and the antenna. This prevents changes in the loadingpresented
by the antenna from altering the frequency of the oscillator.
Receiver Design
We have to add a sensor and a Recteen at the receiver side. The recteena actually convert the
Microwave into theDC power.It’s elements are usually arranged in a mesh pattern. A simple rectenna
is constructed by using a schottkydiode. Rectenna are very powerful to convert the Microwave in to
the electricity. Actually the size of rectenna canbe reducing using the Nano technology. Another
important part is the Sensor. As we know we are going to chargethe phone while a person is talking.
So here sensor is used to detect wither the phone is using microwaves or not.
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FIG: transmitter design and receiver design

THE PROCESS RECTIFICATION

Microwave energy transmitted from space to earth apparently have the potential to provide clean
electrical poweron a very large scale the aim of the study to make a low cost power rectifier for low
&high power levels at frequency of 2.45GHZ.the schottky Diode microwave rectifying circuit has the
efficiency is greater than90%.Microwave can travel through the media but it also lose some energy.
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So our key objective is to rectify thecircuit our objective is to rectify the waves at the low cost. And
also we have to make the detection more sensitive.

As we know that bridge rectification is more efficient than the single diode. And we use the shotky
diode to get thebatter impedance.

COMPONENTS OF WIRELESS POWER TRANSMISSION SYTEM

Microwave generator

The microwave generator is the one which generates the microwave of preferred frequency. It
generates themicrowave by the interaction of steam of electrons and magnetic field.

Transmitting Antenna

There are many types of slotted wave guide antenna available. An electrical current passes through
the antenna,inducing a magnetic field, which oscillates at the given frequency. The variations in the
current create slightvariations in the radio frequency. These radio waves radiate outward from the
antenna in a “beam” according to theantenna’s design.

Rectenna

A rectenna is a rectifying antenna, a special type of antenna that is used to convert microwave energy
into directcurrent electricity. They are used in wireless power transmission system that transmits
power by radio waves. Inrecent years interest has turned to using rectennas as power sources for small
wireless microelectronic devices.

ADVANTAGES

Wireless methods are always advantageous than cumbersome, untidy wiry networks.

1.You can have a lot of options if the facility of wireless charging of mobile phones is somehow
implemented.

2.Charge the phone by Bluetooth so low risk of electrical shock or shorting.

3.The need of different type of chargers by different manufacturers is totally eliminated.
DISADVANTAGES

The transmitter and receiver also should be very powerful devices as the distance increases the
charging isvery slower.

1. Wireless transmission of the energy cause some drastic effects to human body ,because of its
radiation.

2. It is more costly practical possibilities are not yet applicable in this field.

CONCLUSION

This paper successfully show a novel method of using the power of the microwave to charge the
mobilephones without the use of wired chargers. A novel use of the rectenna and a sensor in a mobile
phone could provide anew dimension in the revelation of mobile phone.
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Abstract:

Cloud computing -- a consumer/delivery model where information technology (IT) capabilities are
offered as services billed based on usage -- has brought big data analysis to the masses by giving
businesses access to vast amounts of computing resources on demand. As the technology continues to
advance, the guestion for many businesses is how they can benefit from big data and how to use cloud
computing to make it happen. Big Data has emerged in the past few years as a new paradigm
providing abundant data and opportunities to improve and/or enable research and decision-support
applications with unprecedented value for digital earth applications including business, sciences and
engineering. Big Data presents challenges for digital earth to store, transport, process, mine and
serve the data

Keywords: big data, cloud computing, big data issues.

Introduction-

Cloud computing is a model for enabling convenient, on-demand network access to a shared pool of
configurable computing resources (e.g., networks, servers, storage, applications and services) that can
be rapidly provisioned and released with minimal management effort or service provider interaction.
The cloud model promotes availability and is composed of five essential characteristics: on-demand
self-service, broad network access, resource pooling, rapid elasticity and measured service; three
service models: Cloud Software as a Service (SaaS), Cloud Platform as a Service (PaaS) and Cloud
Infrastructure as a Service (laaS); and four deployment models: private cloud, community cloud,
public cloud and hybrid cloud). The cloud computing model offers the promise of massive cost
savings combined with increased IT agility. In addition, cloud computing democratizes big data — any
enterprise can now work with unstructured data at a huge scale.

It was the emergence of cloud computing which made it easier to provide the best of technology in the
most cost-effective packages. Cloud computing not only reduced costs, but also made a wide array of
applications available to the smaller companies.

Big Data refers to the flood of digital data from many digital earth sources, including sensors,
digitizers, scanners, numerical modeling, mobile phones, Internet, videos, e-mails and social
networks. The data types include texts, geometries, images, videos, sounds and combinations of each.
Such data can be directly or indirectly related to geospatial information .The evolution of technologies
and human understanding of the data have shifted data handling from the more traditional static mode
to an accelerating data arena characterized by volume, velocity, variety, veracity and value . The first
V refers to the volume of data which is growing explosively and extends beyond our capability of
handling large data sets; volume is the most common descriptor of Big Data

Cloud Computing and Big Data

Cloud computing provides fundamental support to address the challenges with shared computing
resources including computing, storage, networking and analytical software; the application of these
resources has fostered impressive Big Data advancements.

Just as the cloud is growing steadily, we are also noticing an explosion of information across the web.
Social media is a completely different world, where both marketers and common users generate loads
of data every day. Organizations and institutions are also creating data on a daily basis, which can
eventually become difficult to manage. Take a look at these statistics on Big Data generation in the
last five years;

2.5 quintillion bytes (2.3 Trillion Gigabytes) of data are created every day.
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40 zettabytes (43 Trillion Gigabytes) of data will be created by 2020.

Most companies in the US have at least 100 Terabytes (100,000 Gigabytes) of stored data.

These high volumes of data present a challenge to the cloud environment. How to manage and secure
the essence of this data rather than just stacking it?

It seems like cloud computing and big data are an ideal combination for this. Together, they provide a
solution which is both scalable and accommodating for big data and business analytics. The analytics
advantage is going to be a huge benefit in today’s world. Imagine all the information resources which
will become easily accessible. Every field of life can benefit from this information.

ADVANTAGES:

Agility:

The traditional infrastructure of storing and managing data is now proving to be slower and harder to
manage. It can literally take weeks to just install and run a server. Cloud computing is here now, and
it can provide your company with all the resources you need. A cloud database can enable your
company to have thousands of virtual servers and get them working seamlessly in only a matter of
minutes.

Affordability:

Cloud computing is a blessing in disguise for a company that wishes to have updated technology
under a budget. Companies can pick what they want and pay for it as they go. The resources required
to manage Big Data are easily available and they don’t cost big bucks. Before the cloud, companies
used to invest huge sums of money in setting up IT departments and then paid more money to keep
that hardware updated. Now the companies can host their Big Data on off-site servers or pay only for
storage space and power they use every hour.

Data processing:

The explosion of data leads to the issue of processing it. Social media alone generates a load of
unstructured, chaotic data like tweets, posts, photos, videos and blogs which can’t be processed under
a single category. With Big Data Analytics platforms like Apache Hadoop, structured and
unstructured data can be processed. Cloud computing makes the whole process easier and accessible
to small, medium and larger enterprises.

Feasibility:

While traditional solutions would require the addition of more physical servers to the cluster in order
to increase processing power and storage space, the virtual nature of the cloud allows for seemingly
unlimited resources on demand. With the cloud, enterprises can scale up or down to the desired level
of processing power and storage space easily and quickly.

Big Data analytics require new processing requirements for large data sets. The demand for
processing this data can raise or fall at any time of the year, and cloud environment is the perfect
platform to fulfill this task. There is no need for additional infrastructure, since cloud can provide
most solutions in SaaS models.

Challenges to Big Data in the Cloud environment:

Just as Big Data has provided organizations with terabytes of data, it has also presented an issue of
managing this data under a traditional framework. How to analyze the large sum of data to take out
only the most useful bits? Analyzing these large volumes of data often becomes a difficult task as
well.

In the high speed connectivity era, moving large sets of data and providing the details needed to
access it, is also a problem. These large sets of data often carry sensitive information like credit/debit
card numbers, addresses and other details, raising data security concerns.

Security issues in the cloud are a major concern for businesses and cloud providers today. It seems
like the attackers are relentless, and they keep inventing new ways to find entry points in a system.
Other issues include ransomware, which deeply affects a company’s reputation and resources, Denial
of Service attacks, Phishing attacks and Cloud Abuse.
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Globally, 40% of businesses experienced a ransomware incident during the past year. Both clients
and cloud providers have their own share of risks involved when making an agreement on cloud
solutions. Insecure interfaces and weak API’s can give away valuable information to hackers, and
these hackers can misuse this information for the wrong reasons.

Some cloud models are still in the deployment stage and basic DBMS is not only tailored for Cloud
computing. Data Acts is also a serious issue which requires data centers to be closer to a user than a
provider.

Data replication must be done in a way which leaves zero room for error; otherwise it can affect the
analysis stage. It is crucial to make the searching, sharing, storage, transfer, analysis, and visualization
of this data as smoothly as possible.

The only way to deal with these challenges is to implement next-generation technology which can
predict an issue before it causes more damage. Fraud detection patterns, encryptions and smart
solutions are immensely important to combat attackers. At the same time, it is your responsibility to
own your data and keep it protected at your end while looking for business intelligent solutions that
can ensure a steady ROI as well.

Research challenges

As we know that cloud and big data technologies work very well together. Even though the
partnership between these two technologies have been established, both still pose some challenges.
Concerning the existing problems, we define some of the possible advances in the next few years:
Security and Privacy can be resolved using data encryption. However, a new generation of systems
must ensure that data is accessed quickly and that encryption does not affect processing times so
badly;

Big Data variety can be addressed by using data standardization. This, we believe, is the next step to
minimize the impact of heterogeneity;

Data governance and data recovery plans are difficult to manage and implement, but as Big Data
become a de facto technology, companies are starting to understand the need of such plans.;

New and secure QoS (quality of service) based data uploading mechanisms may be the answer to ease
data uploading onto the cloud;

Scalability and elasticity techniques exist and are broadly used by several Big Data vendors such as
Amazon and Microsoft. The major concern relies upon developing fully automatic reactive and
proactive systems that are capable of dealing with load requirements automatically.

CONCLUSIONS :

With data increasing on a daily base, big data systems and in particular, analytic tools, have become a
major force of innovation that provides a way to store, process and get information over petabyte
datasets. Cloud environments strongly leverage big data solutions by providing fault-tolerant, scalable
and available environments to big data systems.
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ABSTRACT

Mind reading is a way to detect or infer the other’s mental states. The simplest way for mind
reading can be done by simply seeing and understanding the facial expression. For example a smile
can give us an expression of happiness. But now it may be possible that not only one human can
understand other’s mental states but also a computer might understand the mental states of a person.
The goal in building mind reading machines is to enable computer technologies to understand and
react to people’s emotions and mental states. This paper describes the ways how a computer might
infer the mental state of a person and thus becomes the mind reading computer. This paper emphasize
on the ways by which a computer might infer the mental state, one method is by facial expression
analysis (FEA) and the second one by using a futuristic headband. The mental states expressed on the
face are combined with facial expressions and head movements. One of the software of mind reading
identifies twenty-four features of the face and along with them, it tracks the facial expressions with the
real world time. To identify the smile and raised eyebrow gestures, the movement, shape, and color
are analyzed. The combination of a movement and a gesture like a smile helps in knowing the mental
states.
INTRODUCTION
Mind reading computer may be defined as a machine that infers the
human being’s mental states. The understanding of a human’s
thoughts is one of the most complex tasks. No one knows what a
person would do in the upcoming second by executing his present
thoughts or what would a person thought about any other person or
what would a person desires and many more. But a mind reading
computer could give answer to all these questions. Mind reading
computer infers the thoughts of a human being based on various
technologies for example by scanning the facial expressions along
with head gestures and by identifying the volume and oxygen level
inside the blood which is flowing in the vicinity of the brain. The
ability of mind reading by a computer can provides us many
applications in the field of medical, crime and one’s life also. People
employ a variety of nonverbal communication cues to infer
underlying mental states, including voice, posture and the face. The human face in particular provides
one of the most powerful, versatile and natural means of communicating a wide array of mental states.
One subset comprises cognitive mental states such as thinking, deciding and confused, which involve
both an affective and intellectual component.
MIND READING &NECESSITY OF MIND READING:
Mind reading may be defined as the inferring of the human thoughts, emotions and desires etc. First
simplest step of mind reading is by simply understanding the facial expression given by the person as
people express their mental states mostly through facial expressions and gestures. No matter whether
they are interacting or not. Our mental states shape the decisions that we make, make us react the way
we react in a particular situation and thus affect our performance.
All over our thoughts are the causes of all the things that are happening. Imagine what happened if we
have a computer that can reads mind and after predicting the mental states , if there is any wrong
intention possess by any person we can prevent it. And what happened if a wrong intention can be
changed into good one by a computer. A computer that can reads and moulds the emotions into the
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required one, especially in case of a criminal; here no need for a stringent punishment rather a
computer is required that can change the mind and hence make the better world than it is now.
However, this technology by computer, to change the mind according to a desire is not established
now. But in future it might be developed some day. So for all this mind reading computer is just the
basic step. Also consider a situation where we are surrounded with mobile phones, online services and
cars and the all these systems can read our minds and react accordingly. It makes life so easy as by
just thinking we can order our system to work accordingly. Moreover it becomes a boom for a
physically handicapped person because he will able to drive a car, access online services and mobile
phones just by thinking. All we can do is to give a mind reading machine that will be able to read
mind by scanning the facial expression.

Why Mind Reading?

The mind-reading computer system presents data or information about the mental state of the people
easily just like the keyboard or mouse presents the data or information on the given instructions. Just
imagine a future and we are surrounded by all the devices, vehicles and the internet services, people
will know our mood and react to us depending on our mood. This helps the car manufacturing
technology because in these days car producers are working to make a car that can analyze the mental
state of a driver that whether the driver is angry, drowsy or distracted and much more. In this project,
further improvements are going on and these will help to know the mental state of the person
depending upon the body postures and gestures. The projects are going on to support the avail of mind
reading even in the online shopping.

How does it work?

In the working of mind reading, the technology
called functional near-infrared spectroscopy (FNIRS)
is used and this measure the amount of oxygen level
and blood around the brain of the person i.e. subject.
Also by wearing a headband and it transmits the light
into the tissues of the head, the light is absorbed by
the blood-filled tissues and active tissues. The results
of the above are compared by using an MRI, after
wearing the functional near-infrared spectroscopy
sensors the subject will be asked to count the squares
to do other work or task. After thiS, the SUbjeCt will Figure 1: Block diagram of the automated mind reading
be asked to tell the complexity of the task and this  system

rating will be compared with the results of the

functional near infrared spectroscopy system.

Futuristic head:

The mind reading actually involves measuring the volume and oxygen level of the blood around the
subject's brain, using technology called functional near-infrared spectroscopy (fNIRS). The user
wears a sort of futuristic headbandl (see fig 1) that sends light in that spectrum into the tissues of the
head where it is absorbed by active, blood-filled tissues. The headband then measures how much light
was not absorbed, letting the computer gauge the metabolic demands that the brain is making.
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Brain Chip:

It is an independent processor linked to the neurocomputer built to house an artificial intelligence. The
artificial intelligence program has access to the sensory data and information in the neurocomputer,
and can “read” surface thoughts of the owner. Having a (or several) as advisor/secretary/partner is
becoming more and more common, although most people realy on an external artificial intelligence
system and a wireless neural connection. It is not uncommon for
users to get a motoric shunt to give the artificial intelligence the
ability to control the body. Chips with monitoring artificial
intelligence are sometimes used for or behavior correction in
Landfall.

Scientists successfully implants chips that control Brain allowing
thoughts, memory and behavior to be transferred from one brain to
another brain. In a scene right out of a George Orwell novel, a team
of scientists working in the fields of “neural engineering” and
“Biomimetic MicroElectronic Systems” have successfully created a
chip that controls the brain and can be used as a storage device for
long-term memories. In studies the scientists have been able to
record, download and transfer memories into other hosts with the
same chip implanted. The advancement in technology brings the
world one step closer to a global police state and the reality of absolute mind control.

Eye Language Interpreter:

We pursue Baron-Cohen’s research on a Language of the Eyes to develop an automated eye language
interpreter International Journal of Computer Applications Technology and Research Volume that
recognizes eye expressions off image sequences and interprets them as mental states. We are
interested in being able to recognize a limited set of complex mental states that go beyond the 6 basic
emotions. We use the Facial Action Coding System (FACS) developed by Ekman &Friesen to
identify expressions of the eye.

Advantages of mind reading computer :

The use of mind reading has many advantages and some of it is as follows:

It can be implemented on the wheelchair and the wheelchair can be moved through the mind control.
It permits the people who cannot use the normal wheelchairs and other wheelchairs easily due to their
disability.

This will aid the spacewalking astronauts and physically disabled persons.

This type of system can send instructions to the rover on the other planets and also aid injured
astronauts to control devices.

This can be availed to exchange information on sly, people can avail them on crowded buses without
the problem of being overheard.

Disadvantages of Mind Reading:

Before implementing the systems the scientist needs to train the systems about all the patterns to
predict the result.

Because of this scientific development, the scholars are questioning on the theories of criminal justice
of the system.

Mind-reading program translates brain activity into words:

Algorithms translated the brain activity associated with hearing 'Waldo', 'structure’, 'doubt’ and
‘property’ into recognizable words. Scientists have picked up fragments of people's thoughts by
decoding the brain activity caused by words that they hear. The remarkable feat has given researchers
fresh insight into how the brain processes language, and raises the tantalizing prospect of devices that
can return speech to the speechless. Though in its infancy, the work paves the way for brain implants
that could monitor a person's thoughts and speak words and sentences as they imagine them. Such
devices could transform the lives of thousands of people who lose the ability to speak as a result of a
stroke or other medical conditions.
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Mind reader computer can communicate with the patients in coma:
Computer which can read mind and could
be helpful to communicate with the people who are MIND READING COMPUTER
in coma. This can be called a Computer Mind ' SAMLAGEASEATA) AL SAR [ ¢ ¢
reader[14]. A team of researchers from the
University of Western Ontario were using the
neuroimaging technique to read human thoughts
brain activity while giving the specific answerin Yes
or No. In their study they asked very simple
guestions to the participants and told to concentrate
only on the response either Yes or No. They were
asked questions like “Are you married?” , “Do you
like ice cream?” and answers the question which
were asked in scanner by only concentrating upon
the word they want to speak. By analyzing the
activity of their brain they were able to decode the answers perfectly for every single person and for
this time window is attached for communication with the brain computer interfaces answers in
between 3 min of scanning. This technique is used to talk with the patients who are not able to
response because of unconscious state of their mind.
Mind reading computer can be used for police and military purpose:
A science fiction fantasy — the “Thought Police” — where the government reads people’s memories
and thoughts and then rehabilitate them through torture before they ever even commit a crime based
on a statistical computer analysis showing people with certain types of thoughts are likely to commit a
certain type of crime in the future. We already pre-emptively invade nations and torture alleged
terrorist suspects with absolutely no due process of law, so the idea of pre-emptively torturing a
terrorist suspect before hand to prevent them from committing an act of terrorism in the future really
isn’t that far fetched of an idea.
Who developed mind reading computer :
It might seem the stuff of science fiction, but a mind-reading device is beingdeveloped by scientists
which can evesdrop on your inner-voice. Reseachers at the University of California, Berkeley,
have developed a machine and computerprogramme which converts brain activity into sounds and
words.
CONCLUSION:
This paper describe mind reading computer that infers mental states from facial expressions along
with head gestures in real time video. The mental state is recognized by comparing the present real
time video with the preinstalled videos which contain different expressions for different mental state.
This technology is helpful to people who has been abnormal condition of there mental state .who lost
there past due to some accidental cases ,this mind reading technology is overcome there problem in
some manner. Mind reading computer understand emotion of peoples from there expression and
mental states . The technology, which monitors brain activity, could help people analyse complex
information and make critical decisions.
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1. Introduction

This issue of Mobile Networking and Applications presents research papers probing the effects of
mobility on the Internet. In fact, there are so many different aspects to Internet mobility that no single
journal issue or book could possibly describe all of them. Thus, we will have to be content with
presenting a representative selection of articles that, in their diversity, give a good hint at the larger
picture. At the same time, these articles pro-vide new directions and lead the way towards solving the
interesting and new problems raised by mobility.

It is the purpose of this introductory article to briefly mention a larger cross-section of the fresh
ideas and proposals for solutions of the problems raised by mobile networking, than could be
represented by articles for publication in this journal issue. Thus, this paper will touch on current
topics in many areas of networking. From cryptography to routing, from billing to expanded
techniques for automatic configuration, mobility changes the way we think about computing, and
invalidates some of the design assumptions upon which current network protocols and products have
been built.

This article intends to provide an overview of the variety of network protocols and associated
technologies at all levels that must be considered when providing solutions for mobile computer
users.

2. Overview

In this paper, we organize the description of mobile net-working generally according to a
classical layered model of network functions. Each layer, from physical to application, is affected in
various ways in the new operating environments encountered by mobile computer users. Although the
reduced size and weight of mobile computers has some effect on their system architecture, these
effects are not dominant because of the terrific advances in sys-tem miniaturization, display
technologies, and communications. There are many mobile computers envisioned that will not have
hard disks, and many without keyboards, but these more restricted devices are not principal drivers
for the mobile networking techniques explored in this special issue, or within this paper. Conversely,
many of the tech-niques and protocols developed for more general purpose mobile computers can be
adapted as needed for the special or restricted case.
The variation in the capabilities of the communication devices is one of the main differentiators
between mobile computers.

As mobile computers become smaller and cheaper, it becomes more feasible to use them as
commodity devices without any personality, much as one might treat a pad of paper. In this scenario,
it becomes important to temporarily allow the notepad computer to operate on behalf of the user, and
to have all the authorization proper for that user. This can be easily done by allowing the mobile
computer to acquire authorization rights and capabilities from information encoded on a smart card
owned by the user. It’s easier and more convenient to carry around a smart card in one’s wallet or
purse, as long as a suitable computer is available when needed that can acquire the rights and
privileges of the cardholder.

3. Physical layer considerations

At the physical layer, the main objective is to detect the signals between the two endpoints of a
communications link. Many different media and channel coding schemes have been proposed, for
instance:

Analog cellular telephone;
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TDMA(Time division multiple Access);

CDMA(Code Division Multiple Access);

Short range radio.

There are a number of variations for each of the above channel types.

For the purposes of higher-level protocols, each channel encoding scheme can just as well be
considered as a new physical medium.

The new wireless media becoming available are among the primary drivers for the interest in
mobile computing. Thus, it is appropriate to understand the nature of wire-less communications, and
the contrast between wireless and wired media.

For wired media, there is typically:

Well defined broadcast range; Low bit error rate;

High bandwidth;

Symmetric connectivity.

For wireless media, there is typically:

Point-to-point communication only, poorly controllable boundaries for broadcast range;
Variable (time and distance dependent) bit error rate; Low to medium bandwidth;
Possibly asymmetric connectivity.

These characteristics make protocol design for wireless communications systems challenging. For
instance, one result of the way wireless broadcast works (when it is avail-able at all) is that
eavesdropping is more difficult to detect and prevent.

4. Link layer considerations

A great deal of attention has been paid to methods for establishing links between mobile computers
and base stations or access points. One typical method is the creation of telephone links; the
popularity of this method rests largely on the widespread availability of the physical media which can
be used. Cellular telephones using various technologies can provide good coverage within the United
States, parts of Asia, and Europe, although no single technology so far provides sufficient breadth of
coverage.

The following operations are among those sometimes included at the link layer:

Handoffs;

Security

Compression;

Encryption;

Elimination of the hidden terminal problem;
Retransmission of garbled data

4.1. Handoffs

Central to the concept of seamless mobility is the process of establishing links at each new
connection point. When-ever this process requires the transfer of state information from the old
connection point (e.g., base station) to the new one, a handoff has to occur. There are numerous
methods for performing handoffs, as numerous as the kinds of state information that has been
designed for mobile nodes, as well as the kinds of network entities that maintain the state information.
Often, authentication has to be performed to ascertain the identity of the mobile node.

4.2. Compression

Compression is often desirable because it reduces band-width requirements, and that can be very
important for many low-speed wireless media. However, use of compression at the link layer is
problematic in some circumstances, because the best compression is almost always achievable at
higher level protocol levels, especially the application layer.

4.3. Security

A number of encrypting link layer devices and products have been introduced, especially for
use in military applications. Link-layer security introduces further requirements for control of features
by applications for reasons entirely different than were important for controlling the use of
compression. Among the link layer parameters that may need to be specified or controlled are:
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Whether security features are to be used at all; the key to be used for encryption;
The encryption algorithm (and mode);
Whether the data must be encrypted for privacy, or merely authenticated.

The use of security features at the link layer has the effect of requiring additional processing, which
uses more power and which can significantly degrade transmission speed on high-speed wireless
links. Even when the transmitter can handle encryption at high speeds, the receiver must decrypt at
the same speed. Fortunately, there are encryption algorithms which allow relatively speedy decryption
by the mobile wireless receiver, which may have limited power or processing capabilities.

4.4. Hidden terminals

The overall wireless bandwidth available to all mobile computer users can be improved by
increasing the number of cells (where a cell is considered to be the range of cover-age of a base
station connecting the mobile node to the rest of the network), reusing the frequencies in each cell,
and reducing the number of mobile computers per cell. Reducing the number of mobile computers per
cell is typically accomplished by making the cells smaller, so that the access points in the cell are
within range of fewer wireless computers. The way that frequencies are used in each cell has to be
managed carefully so that neighboring cells do not interfere with each other.

Having multiple computers in a cell can give rise to the hidden terminal problem illustrated in
figure 1, a difficulty encountered in the use of wireless communications. In the figure, two laptop
computers with radio links to an access point AP (say, a base station) may try to communicate with
the access point simultaneously. Each computer can hear the access point, and cannot directly detect
any interference on the wireless medium. Nevertheless, the access point will likely be unable to
receive the transmission from either laptop.

Typically, a sender asks to transmit its data (e.g., by transmitting a RTS, or request to send), and
then waits until the intended receiver grants permission Internet
(e.g., CTS, or clear to send). The intended receiver, then, e, T,
does not issue the CTS while it is receiving data from i
some other sender. It is better to have a separate channel  : Slar=
for transmitting RTS that will not interfere with data : gi* WQ:
packets. In any case, the sender should make sure not to = E i -
send RTS packets too often, compared with reasonable ™.~
transmission times for data packets that might be coming to R S e
the intended receiver from other transmitters.

4.5. Retransmission

As mentioned above, wireless media often find application in situations where error-free
transmission cannot be guaranteed. Problems arise when the wireless stations begin to move apart
from each other, introducing fading effects as the received signal power decreases. When signal
power becomes about the same as power in the channel from other sources (co-channel interference),
data errors occur. Noise can overwhelm the received signal power for other reasons. For instance, a
wireless receiver can move through an area which has some obstacle preventing the reception of
signal from a transmitter, but soon afterwards might emerge from behind the obstacle. Alternatively, a
noise source can traverse the area between the transmitter and the receiver. All of these can disrupt the
flow of data between wireless nodes, and cause failures at higher level protocols. In order to combat
temporary corruption or loss of signal, and the consequent bit errors detected by wireless receivers,
the link layer can be designed to supply acknowledgements for packets received, or to transmit
requests for retransmissions when packet losses are detected.

4.6. Error correction

As error conditions on a wireless link get better or worse, the number of bits employed for error
correction could be decreased or increased to enable error-free reception. When the bit-error rate is
relatively high, it is better to enable errors to be fixed directly rather than requesting retransmission of
packets as discussed above. However, predicting the number of error-correction bits needed to assure
error-free reception is not easy.
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5. Network layer considerations

The Internet Protocol (IP) offers a convenient de-sign point for introducing the necessary protocol
operations for supporting node mobility. By now, the network layer operations for mobility support
are well understood, and are specified in Mobile IP, a freely avail-able standard. To understand
Mobile IP, it is first necessary to understand IP. For the purposes of this paper, and the other papers in
this special issue, IP may be considered to offer the following functions:

Identifying each network;

Identifying each node on a network;

Forwarding packets to the correct next hop when they arrive at an intermediate node (router) which is
not the final destination;

Fragmentation and reassembly as needed,;

Triggering mechanisms for resolving IP addresses into lower-level (link layer, or MAC) addresses;
Generating appropriate control and status information for handling exceptional link conditions.

For the purposes of handling node mobility, the forward-ing function is the main thing in IP that
needs change. Mi-nor modifications are also needed to the means by which error information is
propagated through the network. Lastly, resolving the IP address of a mobile node to a MAC address
by way of ARP (the Address Resolution Protocol [49]) presents a delicate design problem because
ARP results are usually cached, and the cached information goes stale as soon as the mobile node
moves away.

5.1. Reducing registration frequency

One criticism that has been lodged against the base Mo-bile IP protocol is the need for possibly

frequent reregistration as the mobile node moves about from place to place. Such reregistration’s can
cause dropped packets if the mobile node is far away from its home network and route optimization is
not in use by the foreign agents. Moreover, in the situation where, say, thousands of mobile nodes are
reregistering upon emergence from a densely traveled major tunnel for automobile traffic, the control
traffic from the registration protocol may overwhelm local resources.
For this reason, there has been interest in finding ways to enable local processing for Mobile IP
messages by the foreign agents, to reduce network traffic, possibly the number of registration
attempts, the registration time, and consequently the time for which pending registration state in-
formation has to be maintained. One method is to allow the mobile node to use a multicast address for
its care-of address. Then, any foreign agent belonging to the associated multicast group will receive
all packets for the mobile node; the designated foreign agent serving the mobile node will actually
deliver the decapsulated datagrams to the mobile node. There is some additional control protocol to
allow one of the foreign agents to be designated as the one currently serving the mobile node, and to
allow new foreign agents to assume the designated function as needed when the mobile node moves.
If the foreign agents were organized as an anycast group [38] the packet would only have to be
delivered to one of the foreign agents. That foreign agent would then have to forward the packet to to
the designated foreign agent, with correspondingly higher requirements for transmitting control
information, but greatly reduced storage requirements for most of the foreign agents in the anycast
group compared to the case or the multicast group.

Another idea is to arrange the foreign agents into a hierarchy. Then when the mobile node moves, it
can restrict its registration messages to stay within the hierarchy as long as it can determine that its
new point of attachment is in the same hierarchy as its previous point of attachment. The common
ancestor is the nearest foreign agent that can handle the reregistration, and no further ancestors need
to be aware of the mobile node’s movement. The particular case when an administrative domain has a
“gateway” foreign agent with many subordinate foreign agents may initially be a popular design
point.

5.2. Route optimization

Aside from the basic operations provided by Mobile IP, extended operations allow for mobile-
aware correspondent nodes to send their data directly to the mobile node instead of going through the
home agent. This route optimization [34,47] is accomplished by sending the mobile node’s care-of
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address to correspondent nodes, in so-called binding updates. Therefore, this technique can only work
for such nodes that are able to process the protocol messages containing the necessary information;
today’s product computers cannot. Route optimization messages have almost the same need for
security that registration messages do in base Mobile IP, since bogus binding updates sent to
correspondent nodes allow the same sort of malicious traffic redirection that bogus registrations sent
to a home agent would allow. Privacy considerations dictate that the dissemination of binding updates
be controllable by the mobile node, since they carry information describing the mobile node’s current
location.

5.3. Smooth handoffs

Recent investigations have considered the advisability of buffering at the foreign agent, as part of a
process of smooth handoffs. The paper in this issue by Caceres” and Padmanabhan is one of the first
published in this area, and shows that substantial speedups can be obtained with min-imal buffering
strategies. Additional improvements can be obtained by integrating buffers with regionalized
registrations. Handing off the buffered packets can be made secure by establishing security
relationships using the binding up-date mechanism specified for use with smooth handoffs in route
optimization.

Application of route optimization is also of particular interest. If foreign agents are enabled to
maintain binding cache information for a mobile node, then they can improve the robustness of
communications with that mobile node even after the mobile node moves away to a new point of
attachment. When a foreign agent knows the mobile node’s new care-of address, it can forward all
packets for the mobile node to that new care-of address. For ex-ample, this would help with packets in
flight sent to the mobile node during the time it is trying to complete its registration process, which
might otherwise be lost. Note that this smooth handoff is even more important when there are
correspondent nodes that are maintaining binding cache information for the mobile node acquired by
use of route optimization protocol messages.

Smooth handoff is expected to need binding cache information only for some hundreds of
milliseconds, the amount of time it takes for mobile nodes to complete a new registration and to
update correspondent nodes with new bind-ing cache entries. After this time, the previous foreign
agent can drop the binding cache entry for the mobile node. Moreover, establishing the binding cache
entry has reduced (but nontrivial) security requirements. Replay attacks would generally be
ineffective, since the cached information has such a short lifetime and a foreign agent would not
accept a new binding for any mobile node not already in its visitor list.

Providing any security at all for binding updates sent to a foreign agent by a mobile node may be
problematic, because the mobile node and the foreign agent are not ex-pected to have any security
relationship before the time of the mobile node’s registration. There are a number of meth-ods defined
by which a mobile node and foreign agent can establish the necessary security relationship. The meth-
ods defined attempt to use existing security relationships whenever available, but allow use of Diffie—
Hellman key exchange as a last resort. The possibility of a man-in-the-middle attack, which
frequently plagues Diffie—Hellman ex-change protocols, is controlled by using the home agent as a
Key Distribution Center (KDC) and allowing it to au-thenticate the extension containing the newly
created key for the new security extension between the mobile node and the foreign agent.

5.4. Source routing

Many early approaches to Mobile IP attempted to make use of IP’s loose source route (LSR)
option. This seems an attractive possibility, because packets sent to a mobile node can be delivered
directly to the mobile node by a foreign agent if the foreign agent is specified as part of the loose
source route. Moreover, if the mobile node sends a packet to a correspondent node and includes the
care-of address in the source route, the correspondent node can use the source route to return packets
to the mobile node, achieving a cheap form of route optimization. Since IP specifies that higher-level
protocols should reverse source routes, such source routing approaches accomplish mobile
networking without creating any new protocol.

However, the gains offered by source routing approaches are, unfortunately, only illusory. In the
first place, as with any such remote redirection as indicated by source routes requiring reversal by the
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receiver, authentication is required, and nodes reversing source routes do not typically perform any
such authentication operations. Thus, malicious nodes could impersonate mobile nodes by sending
bogus source routes. Because of the opportunity for foul play, most In-ternet routers do not forward
source routed traffic, so that the whole approach is, in practice, unworkable. Moreover, even if the
routers were configured to handle source routes, and the end nodes were configured to require
authentication before reversing source routes, the performance penalty at the routers proves
unacceptable for handling source routes. All of these factors combine to exclude source routing ap-
proaches from consideration as a solution for mobile net-working in today’s Internet.

5.5. Mobile IPv6

IP version 6 (IPv6) [16,23] is a new network layer protocol designed to increase the address space
available for nodes within the Internet, and to improve rout ability for packets using IPv6 addresses.
As part of the design process, many deficiencies of the current version of IP (also called IPv4) have
been fixed. Support for mobile networking has been laid out as a mandatory requirement for IPv6
[11], and the design for Mobile IP has been modified to take advantage of IPv6’s superior capabilities.

All IPv6 nodes are able to autoconfigure an IPv6 address appropriate for their current point of
attachment to the Internet moreover there are plenty of IPv6 addresses available, so foreign agents
are no longer needed to support mobility. Furthermore, since all IPv6 nodes are required to support
authentication and privacy protection at the network layer, binding updates can be supplied in a secure
fashion to the correspondent nodes that need them. This means that route optimization fits naturally
within the framework offered by IPv6, and does not have to be done as an up-grade to a huge installed
base as with IPv4. Since future Internet nodes are expected to be capable of mobility [24], this
represents a significant reduction in the network load to be sustained by the IPv6 Internet.

In order to send packets to the mobile node, a routing header (the IPv6 equivalent of source
routing) is used by any sender that has the mobile node’s care-of address. On the other hand,
whenever a packet arrives at the home agent instead of going directly to the mobile node, it can be
assumed that the sender does not have the care-of address of the mobile node. In this case, the home
agent does not insert a source route to complete the delivery of the packet to the mobile node. Instead,
the home agent is required to use encapsulation. Thus, the mobile node can tell whenever it needs to
send a binding update to any of its correspondents. Moreover, when the mobile node moves to a new
care-of address, it assumes that each of its active correspondent nodes should receive a new binding
update. The mobile node can find active correspondent nodes by checking its TCP protocol control
blocks; but this only works for TCP traffic.

5.6. Vertical IP

Recent experiments at University of California at Berkeley (UCB) have shown the feasibility of
using Mobile IP to assist mobile nodes when switching between heterogeneous physical media. This
is important in many applications, for instance when a mobile node moves from a high-speed wireless
LAN in an office environment, to a wide-area wire-less connection, as with cellular telephones. The
main considerations are handling discovery mechanisms in the dis-parate media, and making policy
decisions about when it is best to change from one medium to another. For instance, one would like to
maintain a high-speed and cost-free connection to the local wireless LAN as long as possible, until the
error rate becomes too high for comfort, and correspondingly to switch back to the wireless LAN as
soon as possible upon re-entering the campus or office environment where it is available. Other
considerations such as security, proxy availability, route selection, or latency may also come into
play. A good example of the work in this area is the paper in this issue by M. Stemm and R. Katz.

5.7. Multicast

Multicast protocols have, in the past, not been designed for the case of mobile nodes. In Mobile IP,
a mobile node can pretend to be on its home network and receive tunneled packets, joining multicast
groups through the tunnel. It can also attempt to join local multicast groups on the foreign network,
but this leads to possibly poor performance in re-constructing the multicast routing tree after each
movement, and possibly violates some of the implied semantics of mul-ticast. These design points and
many others are explored in the paper by Chikarmane et al. in this issue.
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5.8. Tunneling

Mobile IP depends upon tunneling. But, tunneling also plays a part in other protocol operations of
interest to mobile nodes. For instance, access to enterprise
computing resources for mobile users often depends upon establishing a tunnel through the firewall
protecting the enterprise computing environment from malicious abuse by external Internet attackers.
In fact, there seems to be a gradual convergence of efforts in the areas of mobile net-working, virtual
private networks (VPNs), and dial-up access to local or remote points of attachment to the Internet.
One relatively new effort in this area is the Tunnel Es-tablishment Protocol (TEP) [12], which takes
as its initial design point the fact that Mobile IP is, among other things, a way to establish a tunnel
between two points. For Mobile IP, the tunnel endpoints are the home agent and the care-of address,
but this can be generalized. In fact, the previous ideas developed for hierarchical foreign agents carry
over to TEP, and help motivate a way to establish multi-segment tunnels across multi-level security
domains.

When Mobile IP was specified, IP-within-1P seemed to be the most suitable candidate for a default
tunneling algorithm. Recent developments call for re-examination of that decision. Now, newer
tunneling protocols such as L2TP [37] are receiving widespread deployment, and this author believes
that they may represent another opportunity for offering the benefits of mobile computing to a new
population of mobile users.

5.9. Network address translation

Network address translation is becoming a feature with wide deployment within the Internet. The
basic idea is that a collection of nodes can use private IP addresses in a network which is attached to
the global Internet by way of a network address translation (NAT) [55] unit, which “hides” the other
nodes’ IP addresses. As data traverses the NAT unit towards the nodes using the private addresses, the
network layer (IP) addresses in the IP header are translated from externally known IP addresses to the
privately known addresses of the other nodes.

This technique spells trouble for Mobile IP, because a care-of address on the “inside” of the NAT
unit does not make sense to a home agent on the “outside”. Until the NAT boxes can be programmed
in detail about how to trans-late tunnel addresses, and the addresses inside Mobile IP Registration
Requests and Replies, it seems unlikely that Mobile IP can work across NAT boundaries. This is not
at all trivial to do, considering Mobile IP’s need for au-thenticating the registration messages;
changing any of the internal fields would destroy the authentication data. More-over, since NAT
(typically) depends on port numbers, and IP-within-IP does not have a port number to use, there is a
basic design incompatibility. To overcome this problem, the NAT device should probably also be the
foreign agent.

6. Transport layer considerations

Supporting mobility at the transport layer usually means modifying the Transmission Control
Protocol (TCP) [1]; other commonly available transport control protocols have not been investigated
nearly as often. TCP provides for congestion control, reliable delivery, and sequenced recep-tion of
datagrams by the destination.

Providing for mobility by modifying TCP cannot be con-sidered as a complete solution for mobile
networking. In fact, modifying the User Datagram Protocol (UDP) to sup-port mobility does not make
very much sense, because UDP doesn’t keep track of any state relevant to the source or des-tination
nodes. Neither the mobile node’s IP address nor anything else about it is used by UDP to identify the
state of the data communication, so nothing can be done by UDP to help improve the forward
progress of communications to or from a mobile node. RTP is not as widely deployed as TCP or
UDP, and makes up only a tiny percentage of the total data flowing in the Internet, so that there has
been much less consideration given to the transmission of data by mobile nodes using RTP.

TCP, however, offers many interesting possibilities. Careful coordination between the mobile node
and TCP running at a base station can provide the following bene-fits:

Reduced retransmission delays; Smooth handoffs; Improved throughput.
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For data streams to or from a mobile node, which flow through a base station, several investigators
have proposed breaking the data stream into two parts which are handled separately; both substreams
can be terminated at the base station. Some approaches [3,4,63] suffer from the problem of providing
TCP ACKSs to correspondent nodes, for pack-ets that are never actually delivered to the mobile node.
This violates the well-understood end-to-end semantics of TCP, and requires very careful handling, or
perhaps even making modifications to application software.

Going a step further, it is possible to equip TCP at the base station with the power to transfer
internal state related to the mobile node to a new base station, whenever the mobile node moves from
place to place. Providing for mobility in this way shares some features in common with Mobile IP. In
the first place, it is often presumed that only the mobile node or the base station can be modified to
provide the mobility support. As the mobile node moves to a new point of attachment to the Internet,
it must notify the previous intermediate TCP connection point about its new location, so that all
necessary TCP control information can be modified or transferred. This can be considered as a
variation on Mobile IP’s registration procedure, and carries with it all the same requirements for
authentication (and, in certain applications, privacy).

6.1. Snooping

When a base station is the last hop from the wired Inter-net to a wireless mobile node, the
base station can improve end-to-end performance by retransmitting lost TCP packets only over the
wireless link, while still maintaining TCP’s end-to-end semantics. These retransmissions are invisible
to the remote connection endpoint, and are comparable in effect to retransmissions performed at the
link layer 4.5. As the base station delivers packets over the wireless link to the mobile node, it buffers
the packets until the mo-bile node sends the expected TCP acknowledgement. If the acknowledgment
does not come (in time substantially shorter than the end-to-end round-trip-time (RTT)), or, if the
mobile node sends another TCP acknowledgement (a dupack), the base station can retransmit the lost
packet and avoid end-to-end timeouts and retransmissions. This ap-proach of snooping and buffering
offers big performance improvements [5].

Unfortunately, recent security protocols preclude inspec-tion of the relevant packet contents (e.g.,
TCP sequence numbers) by base stations. It seems unlikely that the mo-bile computer user would
wish to share its privacy keys with every base station (or foreign agent) that it establishes a
connection with. There do not appear to be any simple approaches to this problem, so that
performance increases available from snoopy base stations will be lost for the du-ration of encrypted
data transmissions.

6.2. Errors vs congestion

TCP, as commonly implemented, offers advanced features for controlling Internet congestion. The
primary observation about such control algorithms, is that control traffic has to be minimized or
nonexistent after congestion occurs, because there is a high probability that any control packets would
be dropped, and besides that they add to the congestion anyway. TCP’s slow start performs as needed
to reduce congestion, by first throttling the data transmission of the connection, and then slowly
building back up to an efficient transmission rate.

The problem comes when errors are mistaken as evidence of congestion. Packets which are lost or
garbled will effectively not be delivered to TCP, and may trigger the slow-start mechanism. This is
bad, because packets with corrupted data should be retransmitted right away, and should not cause
such a slowdown in the data rate. Thus, the effect of errors due to wireless media is magnified by
slow-start. Poor interactivity and reduced throughput are the likely results. It would be better if TCP
could be modified to detect whether a lost packet was the result of con-gestion or instead was lost
because of bit errors.

One theory suggests that packets lost due to congestion tend to be lost in long contiguous
sequences, and that packet loss because of bit corruption occurs more randomly, inter-mingled with
error-free packet reception. It remains to be seen whether TCP can be modified to make the
determination about causes for errors, and whether the determination can be exact enough to produce
improvements in the over-all response of TCP packet-loss algorithms in real Internet operational
environments.
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6.3. Asymmetry

Satellite communications with mobile nodes can provide an important type of wireless connectivity
to the Internet. In many cases, the communications path is then asymmetric, for mobile nodes that do
not transmit data back to the satellite. The mobile node might use a telephone or other land line to
maintain end-to-end connectivity with other Internet nodes, relying on the satellite link only for
down-loading bulk data (for instance, video information). The data rate available on the satellite
downlink is typically far greater than the reverse link from the mobile node back to the Internet. Thus,
both the data rate and the routing path are different.

TCP was not constructed to work well with such asymmetric data rates. When the asymmetry is too
great, the mobile node cannot supply ACKs back to the source of TCP data fast enough, and the
supply of data to the down-link operates at far below capacity. Most solutions to this problem require
changes to the Internet node providing data to the mobile node. As with route optimization, solutions
in this class will take a long time to deploy, and will probably only happen as satellite
communications become important for the general operation of the Internet.

7. Middleware

For the purposes of this paper, we will define middle-ware to be the software which does not
directly handle application protocol needs, but on the other hand fulfills, in a generic way, an
intermediate or ancillary role in providing network services or environment to network applications.

Nomadic computer users, by definition, change their locality and thus need to periodically re-
establish their link and connectivity to the Internet. Since the parameters of such connectivity
typically depend upon the characteristics of the current point of attachment, nomadic users require
that their connectivity be parameterized by those relevant characteristics. This introduces many
problems that are not very well satisfied by existing solutions for network connectivity.

For instance, Mobile IP can be understood as a protocol to allow parameterization of the IP address
of the mobile node’s current point of attachment (i.e., to allow for variable care-of addresses). Bult,
Mobile IP is not invoked by application software, and usually is considered to operate at the network
layer; thus it is not middleware. DHCP, on the other hand, could (theoretically) be invoked by
applications to obtain application-specific parameters, like server IP addresses that can be used by the
client application to initiate a transaction. Thus, DHCP could be considered as middleware.

In this section we list a few potential candidates for middleware functions that are likely to become
more important as computers become more mobile.

7.1. Service location

When a nomadic user arrives at a new computing environment, it is likely, and probably typical,
that the user will be unaware of basic configuration details about local network services. For instance,
there may be a dozen local printers, each with varying capabilities, and each possibly useful at various
times to the nomadic user. It would be nice if the user could resolve service needs automatically,
dynamically, and based only on the nature of those needs, independent of local naming conventions or
network topology.

This ability to dynamically resolve service needs,
which is a matter of convenience now, is likely to
become a necessity in the service-oriented network of
the future. There is likely to be an increased emphasis on
accessing data across the network, as the Internet
becomes more fully deployed. Consequently, when the
network is viewed as a universal (and robust) resource,
applications will begin to make use of network resources
as a matter of course, much as Web applications now
often assume multimedia capabilities which were quite
rare and expensive ten years ago. If a typical computer
hosts applications which together make use of dozens or

Corporate
Intranet
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hundreds of disparate network re-sources and services, then typical users are quite unlikely to be
willing to reconfigure these applications at each new point of attachment. The number and diversity of
network services will make manual configuration obsolete, and the ease and speed of network
reattachment offered by wireless communications will make even hard-coded profile-based
reconfiguration seem quite awkward.

Service Location Protocol (SLP) [61] enables simple service requests from user agents to be
resolved by receiving service replies which contain URLs from service agents. The user agents act on
behalf of the application needing service, and the service agent acts on behalf of the network-attached
service. The protocol for user agents and service agents is lightweight and places minimal load on the
communications medium, as appropriate for typical nomadic computing platforms.

User agents can obtain the necessary service handles directly from service agents, or alternatively
they can query a nearby Directory Agent (DA) for the information. These relationships are illustrated
in figure 2, where the printer is shown represented by a service agent. In the configuration shown, the
User Agent discovers the Service Agent using DHCP [39].

SLP offers other features for convenience and scalability not relevant to this article.

7.2. DHCP and dynamic DNS

The Dynamic Host Configuration Protocol (DHCP)! is likely to play a prominent role in the
deployment of future mobile computers. DHCP fulfills the basic requirement for allocation of an IP
address to a node which needs to begin communications at its new point of attachment. Today, DHCP
is not typically employed by mobile computers, but is seeing use with portable computers. When a
computer is attached to a LAN, for instance, it can call DHCP to get its IP address, along with a
default router, the domain name server for the local network, and various other bits of useful
information. This works for mobile computers, too, but each time the connection is made the mobile
computer typically needs to be restarted.

Even if the computer could work without restarting, there are severe difficulties with establishing
connections to a mobile computer that relies only on DHCP for its network attachment. For one thing,
most communications with the mobile node start with its domain name (often, its Fully Qualified
Domain Name (FQDN)). Each new IP address would require updating the IP address resolution for
that mobile node’s domain name unless, all commu-nications with the mobile node are to be initiated
by the mobile node. On the other hand, updating DNS is an operation that can be performed only with
very tight security. If a bogus update were ever accepted for the mobile node’s domain name
resolution, all communications depending on that resolution would be disrupted and possibly
hijacked. Such security operations are tricky and are only now be-coming standardized.

Moreover, there remains a problem with DNS caching. Whenever the resolution of a mobile node’s
domain name is cached at an intermediate name server, that cache will be stale as soon as the mobile
node moves to a new point of attachment. Thus, as more and more mobile nodes are deployed,
misusing DNS for this purpose will cause a proportionate increase in the already huge amount of
traffic taken up for name resolution. Combatting the problem by disallowing DNS resolutions to be
cached only adds to an already worrisome problem in today’s Internet.

Supposing that the appropriate security measures can be taken, supplying new resolution
information for each new point where the mobile node attaches to the Internet does not preserve
existing communications. And, as wireless cell sizes decrease (see section 3), this will be viewed as
increasingly inconvenient until finally it is just unacceptable.

If, on the other hand, the mobile node uses Mobile IP, and is equipped to use DHCP as a
mechanism for obtaining a (co-located) care-of address, it can maintain its existing home address
resolution for its FQDN. This allows simplified communication with the mobile node at all times, as
well as enabling the node to preserve its ongoing communications at each new point of attachment. In
this mode of operation, the mobile node can also make use of the de-fault router configuration
delivered to it by DHCP. Since no beacons may be expected from any foreign agent, the mobile node
with a co-located care-of address may be de-signed to substitute pings to the default router instead of
detection of agent advertisements. DHCP can also be used to get information about SLP directory
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agents at the same time that the care-of address and default router information is obtained, as
illustrated in figure 2.

8. Security

Security is an increasing concern in the design of mobile networking protocols and systems. As
seen in the discussion about Mobile IP, authentication is critical to authorizing operations indicating
the mobile node’s new point of attachment. As another example, we have seen how the link layer can
be augmented to supply encryption; the need for encryption is increased because of the frequently un-
trustworthy nature of the mobile computer’s surroundings. Privacy takes on added importance, when
the mobile user does not wish to divulge his or her current whereabouts.

Modern approaches to authentication and encryption use cryptographic approaches. The
algorithmic results are made unforgeable by including secret keys (possibly with some additional
unique data, such as a timestamp, to avoid match-ing any previously authenticated data) along with
the data to be authenticated or hidden. Distribution of the secret key is a difficult problem in today’s
Internet.

Other security measures common in today’s Internet affect mobile networking. Firewalls, which are
installed to protect an enterprise computing environment from external intrusion and/or disruption,
make it more difficult for mobile workers to make use of their office computing environment. Border
routers that enforce forwarding policies based on the source address of packets(as opposed to the
traditional reliance only on the destination address), make it difficult for mobile nodes to use their
home address in foreign domains. This ingress filtering can force even further detours in the routing
path between a mobile node and its correspondent nodes.

9. Ad hoc networking

Suppose for the moment that the needs for wireless services and connectivity could be supplied to a
population of mobile users while they are within range of foreign agents or base stations connected to
the Internet. Next, imagine that the same users met together at a conference which did not offer
wireless connectivity to the Internet. These users might still need to communicate data files to each
other, browse each other’s Web pages, transact electronic mail, or use any of the many network
applications which have motivated the tremendous growth of the Internet. They would find that their
mobile networking software was useless with-out the needed infrastructure, and might even seriously
get in the way.

These users need a way to deliver packets between wire-less stations without infrastructure routers.

If all the wire-less nodes are within range of each other, this is not dif-ficult. Mobility poses no
problem, unless two nodes that need to communicate have moved out of range from each other.
Otherwise, any necessary routing functions must be performed by the mobile nodes themselves.
Intermediate mobile nodes could cooperate to forward data from source to destination.
Ad hoc networking is a name given to the creation of such dynamic and multi-hop networks that are
created by the mobile nodes as needed for their communication purposes. The mobile nodes can do
this in many ways. Most solutions involve running routing protocols on the mobile nodes. Routing
protocols have the advantage that they are inherently multi-hop. Their dynamic behavior re-quires
careful attention, however, because the typical rate of change in an ad hoc network is likely to be
substantially greater than that for the topology of the Internet, for which most routing protocols are
engineered. There are numerous routing protocols proposed and in use within the Internet today, and
each of them could be potentially modified and applied to the creation of ad hoc networks.

The two main kinds of routing algorithms in use today are link state algorithms, which provide
each node with a complete representation of the network topology, and distance vector algorithms.

Ad hoc networking presents interesting challenges for traditional client/server applications. For one
example, con-sider whether DNS might be accomplished in an ad hoc network. First, there is no
clearly defined way for the ad hoc nodes to discover which node or nodes are offering domain name
resolution. Even without that problem, the non-hierarchical nature of ad hoc addressing does not map
well into the standard hierarchical domain conventions of DNS. The trouble is the defining
characteristic of the ad hoc network, which is that the IP addresses of the nodes are assumed to be
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unrelated to each other. If, instead, the IP nodes somehow acquire IP addresses dynamically and
perform some sort of aggregation, their relative movement would soon make the initial aggregation
ineffective. Be-sides that, it is difficult anyway to cause the nodes to dynamically select IP addresses
which are unique across the ad hoc network. Various client/server applications present other
difficulties.
10. Conclusion

Mobile computing opens the door to a fresh examination of practically every area of network
protocol engineering. The areas discussed in this article, and the articles in this special issue, are only
a sampling of the kinds of new re-search results being reported. It is my sincere hope that this special
issue will pique the interest of new researchers, and provide a better overall understanding of the
problem areas needing more attention and new solutions.
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Mathematics is a methodical application of matter. It is so said because the subject makes a
man methodical or systematic. Mathematics makes our life orderly and prevents chaos. Certain
qualities that are nurtured by mathematics are power of reasoning, creativity, abstract or spatial
thinking, critical thinking, problem-solving ability and even effective communication skills.

Mathematics is the cradle of all creations, without which the world cannot move an inch. Be it
a cook or a farmer, a carpenter or a mechanic, a shopkeeper or a doctor, an engineer or a scientist, a
musician or a magician, everyone needs mathematics in their day-to-day life. Even insects use
mathematics in their everyday life for existence. Snails make their shells, spiders design their webs,
and bees build hexagonal combs. There are countless examples of mathematical patterns in nature’s
fabric. Anyone can be a mathematician if one is given proper guidance and training in the formative
period of one’s life. A good curriculum of mathematics is helpful in effective teaching and learning of
the subject.

I will discuss the use of mathematically rich games to develop in students certain skills and
processes that are important in their daily and future workplace life. For example, students will learn
through these games how to pose relevant and important questions when faced with a problem, how
to formulate conjectures to solve the problem. What strategies or heuristics to use, and how to monitor
their progress and their own thinking. The context is very real for these students because the outcome,
whether they win or lose, matters to them. (Electronic Proceedings of international Conference on
Education: Redesigning Pedagogy: Culture Knowledge and Un)

Use in Kitchen — While preparing food, we always measure the different ingredients so as to cook the
desired quantity only. This is possible only because of the mathematics. If we were not aware of the
numbers, it would not have been possible to measure, make adjustments and cook tasty food. So you
can say that our day begins with the concept of maths.

Shopping — When going for shopping, we prepare a list of items we require, calculate the amount of
money needed for it etc. All this calculation is based on numbers which come form mathematics.
Without the numbers, you cannot decide how much you need to pay to the vendor and how much you
have saved. So in the case of shopping too, you are surrounded by the world of mathematics.

In the field of banking — This is the sector where a number of concepts of mathematics are applied
and therefore the experts need to have a good understanding and command of the subject. Handling
the transactions of the bank is not simple and you need to have some knowledge of mathematics in
order to maintain your account, deposit and withdraw money etc. If you wish to take a loan, you need
to have an idea about the interest you will have to pay and what will be the monthly premium that you
would need to pay. In short, the banking sector is completely related to maths and so even the
customers need to be familiar with it.

Traveling — Everyone loves to travel but there is a lot more to it than the enjoyment. While planning
your vacation, you not only have to decide the place where you wish to go but book your hotel, tickets
etc. All this requires budget planning and a sense of understanding of mathematics so that you can
accomplish the different tasks successfully. From the traveling distance to its cost, bus tickets, hiring
cabs etc all requires maths.

Thus from the above examples, you might have got a clear idea that there is no such area
where the concept of mathematics is not used. You just cannot do without this subject and that is why
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it is essential to keep your basics right to perform the everyday of life. So have fun with the number
and enjoy.

Mathematics is one of the most important sunjects of our life. No matter to which field or
profession you belong to, its use is everywhere. That is why it is necessary to have a good understand
of the subject. Though the basics of mathematics start form school but its usage continues till we
become adults and thus it can be said that maths has become an integral part. Imagining our lives
without it is like a ship without a sail.

Mathematics is in Principle inexpensive. As the old joke says, a mathematician needs only
paper, a pencil, an easy chair and a waste basket. Also, the criterion for success in mathematics, is by
and large universally accepted. This make mathematics an attractive ‘investment’. Moreover, a
mathematical result is valid forever. It may fall out fashion, or fall outside the current area of
application, but even the oldest known mathematical formulae — such as that for solving quadratic
equations, known 2400 years ago by Babylonians, Chinese and later the Greeks before being
crystallized into its present form in 1100 AD by a Hindu mathematician called Baskhara- are the
bread and butter of present- day elementary mathematics. Alas, the downside is that the results are
usually not immediately applicable and therein lies the risk. Who wants to ‘invest’ in something that
may not lead to applications for several hundred years? The good news is that the distance between
theory and application is becoming shorter and shorter.

Experience says learning mathematics can be made easier and enjoyable if our curriculum
includes mathematical activities and games. Maths puzzles and riddles encourage and attract an alert
and open- minded attitude among youngsters and help them develop clarity in their thinking.
Emphasis should be laid on development of clear concept in mathematics in a child, right form the
primary classes.

If a teacher fails here, then the child will develop a phobia for the subject as he moves on to
the higher classes. For explaining a topic in mathematics, a teacher should take help pictures,
sketches, diagrams and models as far as possible. As it is believed that the process of learning is
complete if our sense of hearing is accompanied by our sense of sight. Open-ended questions should
be given to the child to answer and he/she should be encouraged to think about the solutions in all
possible manners. The child should be appreciated for every correct attempt. And the mistakes must
be immediately corrected without any criticism.

It is clear that mathematics is heavily used in large industrial projects and in the ever-growing
electronic infrastructure that surrounds us. However, mathematics is also increasingly infiltrating
smaller scale circles, such as doctors, reception rooms. Sailboat design and of course all kinds of
portable devices. There has also been a change in the way mathematics penetrates our society. The
oldest applications of mathematics were probably in various aspects of measurement, such as
measuring are, price, length or time. This has led to tremendously successful mathematical theories of
equation, dynamical systems and so on. In today’s world, we already know pretty accurately for
example the make-up of the human genome, yet we are just taking the first steps in understanding the
mathematics behind this incredibly complex structure of three billion DNA base pairs. Our
understanding of the mathematics of the whole universe of heavenly bodies, even going back in time
to the first second of its existence, is better than our understanding of the mathematics of our own
genes and bodies.

What is the difference between the hereditary information encoded in DNA and the
information we have about the movements of the heavenly bodies? Is it that we have been able to
encapsulate the latter into simple equations, but not the former? Or is it perhaps that the latter has a
completely different nature than the former, one that makes it susceptible to study in terms of
equations, while the former comes from a world governed by chance and algorithms, a world of
digital data, where the methods of the continuous world do not apply?

Another well-known instance of mathematics in society is cryptography in its various guises.
There exist numerous situation in which data must be encrypted such that it can be publicly
transmitted without revealing the content. On the other hand, sometimes a party may find it vitally
important to break a code that another party has devised for its protection. Some companies want to
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examine the data of our credit card purchases in order to have access to our shopping patterns. Some
governments want to do the same with regard to what they deem less innocuous patterns of behavior.
Cryptography is a typical example of the mathematics of the digital world. Digital data has become
important in almost all fields of learning, a natural consequence of advances in computer technology.
This has undoubtedly influenced the way people look at fields of mathematics such as number theory,
that were previously thought to be very pure and virtually devoid of applications, good or bad. Now
suddenly everybody in the possession of big primes has someone looking over their shoulder.

This infiltration is quite remarkable and elevates mathematics to a different position from that
which it previously occupied. Mathematics is no longer is no strange otherworldy subject, practiced
by a few curious geniuses but for most people best left alone. The spread of microprocessors into
every conceivable aspect of our everyday life has brought heavy-duty computing into our homes, into
our classrooms and into scientific laboratories of all kinds. Naturally it is unnecessary for everyone to
understand all this computing, which can take place in microseconds without our noticing. But it
means that anyone who refuses to acknowledge the role of mathematics will see the changing
technosphere as something strange and in the worst case as something irrational or even frightening.
A very good way to understand and come to terms with an important aspect of modern life our ever-
growing dependence on interpreting digital data is to have a basic knowledge of mathematics.

Basic knowledge: what does this means and how is it attained? Clearly, this takes us into the
realm of mathematics education. Strictly speaking, education is not an application of mathematics ,
but it is nevertheless of increasing importance to the mathematical world. Evert time the OECD s
PISA (Programme for international Students Assessment) results arrive, some people ask why some
countries always seem to score highly in the mathematical skills of 15 year-olds. Without attempting
to answer this difficult question, one must admit that it is important and that maths education will face
huge challenges in the future, not least because of the infiltration of mathematics into all levels of
society. This infiltration clearly has to do with the revolution triggered by the development of
computers over the last fifty years. Has this revolution arrived in schools, and in maths education?
Most students now own a computer with an internet connection. This is used for games, chatting, text
processing and surfing, but do they use the computer for mathematics? Are mathematical modeling
(ambitious problem solving) or algorithmic thinking (expressing mathematics in such a way that the
computer can handle it) taught at school? There is much that can be done here, in curricula, in
textbooks and in everyday life at school.
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Abstract—

The number of smart phone users and mobile application offerings are growing rapidly. A smart
phone is often expected to offer PC-like functionality. In this paper, we present Virtual Smartphone
over IP system that allows users to create virtual smart phone images in the mobile cloud and to
customize each image to meet different needs. Users can easily and freely tap into the power of the
data center by installing the desired mobile applications remotely in one of these images. Because the
mobile applications are controlled remotely, they are not constrained by the limit of processing
power, memory and battery life of a physical smart phone.

INTRODUCTION

The number of smart phone users and mobile application offerings are growing rapidly. Smart
phones are often expected to offer PC-like functionality, which requires powerful processors,
abundant memory and long-lasting battery life. However, their hardware today is still very limited and
application developers are forced to take these limitations into consideration. A number of service
providers such Dropbox and Zumodrive provides online storage services to smart phone users in
attempt to alleviate the limitations of smart phone storages. However, to the best of our knowledge,
there is still no service that offers full computation resources to smart phone users. In this paper, we
propose Virtual Smartphone over IP, which provides cloud computing environment specifically
tailored for smart phone users. It allows users to create virtual smart phone images in the cloud and to
remotely run their mobile applications in these images as they would locally. The motivation is to
allow smart phone users to more easily tap into the power of the cloud and to free them from the limit
of processing power, memory and battery life of a physical smart phone. Using our system, smart
phone users can choose to install their mobile applications either locally or in the cloud, as illustrated
in Figure 1.
Running applications remotely in the cloud has a number of advantages, such as avoiding untrusted
applications from accessing local data, boosting computing resources, continuing
to run applications on the background and opening up new ways to use smart phones. This paper
presents the design and implementation of Virtual Smartphone over IP. Section Il describes the basic
design of our system and Section Il describes a proof-of concept prototype that we have
implemented. Section IV discuss the possible applications of our system and Section V reports the
results of our experiments that demonstrate how we can leverage the performance of mobile
applications in the cloud. Section VI discusses the related work in the research community and
Section VII concludes this paper.
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Figure 1. Basic concept of our system
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BASIC DESIGN

Our Virtual Smartphone over IP system adopts an architecture similar to ones commonly used by
server hosting providers. As illustrated in Figure 2, the system is composed of a number of external
Smartphone clients, a front-end server, a virtual Smartphone farm, a management server and a
network file system (NFS).

) Virtual Smartphone farm is the most important component of our system. It is a virtualization
Environment that hosts a collection of virtual Smartphone images, each of which is dedicated to a
Smartphone user.

{1 The front-end server admits service requests from Smartphone users across the Internet and
establishes remote sessions to the appropriate virtual Smartphone images. The frond-end server also
allows Smartphone users to create, configure and destroy virtual Smartphone images. Once a remote
session is established, the user can install and run mobile applications on one of these images instead
of his own physical Smartphone.

[J The network file system is used by virtual smart phones for all persistent file storage, in much the
same way that an SD card holds data for physical smart phones. Since the NFS is easily scalable, it
practically provides each virtual Smartphone unlimited file storage.

[J the management server is used to manage the virtual Smartphone farm. Typical operations of a
management server include the creation of virtual images in bulk and troubleshooting individual
images. Users control their virtual Smartphone images through a dedicated client application installed
on their Smartphone. This client application receives the screen output of a virtual

Smart phone image and presents the screen locally in the same way as conventional thin-client
technology. Since we expect most users to access their virtual Smartphone images through an
unstable network such as 3G, the image must continue to run on the farm and be in the same state
when the user is connected again after the user is disconnected in an unexpected Manner.

n-
YRS
o ks
=i &l
D = Wirtual Smartphone Fam
g oF 0 % (i

Smartphones Eront-end
server

(4

Management server

S8

NFS

Figure 2. Overall system architecture

CONLUSION

In this paper, we presented Virtual Smartphone over IP system that allows smart phone users
to create virtual images of smart phones in the cloud and access these images remotely from their
physical smart phone. The prototype we implemented integrates the remote environment with the
local environment and allows users to run remote applications as they would locally. Through our
prototype, mobile applications installed in the cloud can access sensor readings on the physical smart
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phone. Our prototype also boosts the performance of mobile applications by providing virtually
unlimited computing resources at user’s fingertips, without draining the device battery.
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g Yord YraET THedH 3 ST ST Gt SieT T8 el AnTt e
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IEATATTHR HRATAT THHIST 43.¢ TV THNE SToR SMIFAR SRS Teb TeT Tl
TN, TETSTehe caTe RO TR ST SeqaTeR &id STl Tesdel it Iodr sedrd

3T FereRTATeAT =ITeTT Heg ITehat.

Hel A dlgddh AdR-™T d bRy -

IR e AR W [IaR AT A1 YeET ST Hiea THTOT 59 Jeet i
TSN T HIeT AR eleh ST QreH ST T U=l Qraehet!, feqr a1 qrat @rewit
A I3 TR FR, AR AHHA, ASIeh A GaHTd Heriearal a9, 1o, Aasi-,
TSI STEehial AIERT 3T, ST SeaTa el HHTeT Bl

IR AR IR% TAh THIVT FESTHeh ARdenid 3. ATal qotl AT 3cae STHetod]
RIS Bict. ATHED TReTITEd, S-S[UeT, ST SCATal S¥T e 3Tfeeh 3cae 3THeiedT S9MHES %0%
& ATk Tiish WIESTeh STecshien HET Helld. JTHe SRT0T Sihsh, ST shiRaT, siisrel sere)
SO AT Bl TTeSTIeh ATeqehial aTuR TeTd =l ATed %R HIS JHIOT JeRoT fGg 3.
2]4L HTEAT £2% ST AR STHCTEA WA 003 WaT 2.3% IAh! TEREITA 376, U TG i Tl
ST YR <Y, IERTIH, Hek 0 ITeHE Hek 008 HTeAT ATEST-Ieh o e o .
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TSV aTE AT araT TR URUM ERE Jedsh s g . It clishean See
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TeIeT MU= TTeToTren o ASHIRTET faeR o % ITehard.
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URTEATT foraR SHRUGTSIAT 3T7%. STET SV UHUT & ga USHUIHER HigaT JHTuT &R Hefdrd.

IR 3T e M- 3T TeUTATd. S9N Al 3UshH JEauard o ANTREHHAT 3H
STTEFHT TTEET 31 STedeh Saed GHROT S8 T&-H10T e SAIR] ST Freme! [
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TTEIT TR 2o TOTHRE Shell 3T

69 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(44), 2018

e - 033 T e T H1 GeIehT T AT T WeeTd Sk, e IehRoTe forehr
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