
Abstract— most if not all of us have become familiar with the 

charts and graphs offered in our favorite software packages as well 

as the value they can add to our presentations and reports. 

However, in recent years Data Visualization has become more of a 

necessity than a frill. Due to the large quantities of data being 

produced, stored, and analyzed in an ever growing variety of 

human endeavors a greater need for making sense of this 

information easily has arisen. By its very nature Data 

Visualization offers a solution for satisfying this requirement. This 

study explores the intersection of the topics that have given rise to 

this solution as well as Data Visualization itself. As its starting 

point this study will build off an existing data collection system 

that uses a programmable logic unit with attached temperature 

sensors and the capability of pushing data at regular intervals to a 

database. The end result will be an accessible web –based tool that 

allows the user to view the data in various visual forms and gain 

an understanding of the data from their experience. 

Index Terms— Asynchronous, Big Data, Big Data Analytics, 

Continuous Delivery, Data Visualization, data-store, event-

driven, ExpressJS,  JSON, mean, median, Model-View-

Controller, NodeJS, Platform-as-a-Service, rasterized, raw data, 

real-time data transfer, Reanalysis, scalable-vector-graphics 

I. INTRODUCTION 

During the spring of 2017 a study [1] was carried out by a 

team of Computer Science students at Pace University. The 

study developed a sensor platform using a microcontroller, the 

AdaFruit Feather Mo, to collect air temperature data and water 

temperature data from Choate Pond at Pace University. The 

collected data was sent over a Wi-Fi connection and stored in a 

database. In addition the study managed to present real-time 

data in simple chart format. In Section IV of their report, they 

mention “The next major development in this project is 

visualization of data in a controlled consistent environment”. 

That statement is now the aim of this study’s work.  
Attempting to remain consistent with the previous study this 

one will integrate with the existing system that is hosted on 

IBM’s Cloud Platform. A platform-as-a-Service (PaaS). This 

application will also use the existing systems Database 

Management System (DBMS), a Cloudant Database offered as 

a service on IBM Cloud. With the database configured to 

receive inputs from four different temperature sensors and each 

sensor sending data to the database in 10-20 minute intervals 

for an indeterminate amount of time, the goal is to build a web-

based tool capable of presenting the data in real-time as well as 

offering the user options on how they’d like to visualize, 

analyze, and explore the data.  

With this goal in mind several challenges have come to the 

fore. Perhaps the most obvious is the realization that, over time, 

the sensors will be collecting very large amounts of data, and 

therefore the management of “Big Data” must be taken into 

consideration. Another challenge, perhaps the most salient in 

relation to this project, is the visualization of the data. Related 

to both of the above are considerations related to analyzing the 

data in such a way as to provide answers to questions that users 

may want to ask of it. Intending to remain consistent with the 

notion of scalability mentioned by [1], additional challenges 

arise when considering how best to develop software that can 

allow for the implementation of features not yet imagined.  
The second section of this paper presents the research related 

to addressing the above challenges. Section III of this paper 

describes the web application under construction. Section IV 

will offer some suggestions on additional features that may be 

added to the web application and the final section is a summary 

and conclusion based on the work mentioned throughout.  

II. RESEARCH

A. Big Data 

Today, systems like the one retrieving and storing data from 

Choate Pond are becoming more prevalent, popular, and 

accessible. The capacity to accomplish this kind of task is due 

in part to the increase of storage capacities coupled with the 

increase of processing power [9]. In fact, over the past 20 years, 

data storage has become more cost effective than paper for 

storing everything from documents, numbers, and diagrams to 

audio and more [7].  The result of this is “Big Data” and lots of 

it. 

As the IT research from Gartner defines “Big Data”, it 

consists of three V’s, all prefixed with “high”. There is high-

Volume, high-Velocity, and high-Variety [22]. To extend this a 

step further a fourth V, Veracity is added by Dr. Arvind Sathi 

in [20]. What makes it important is not so much its size, it is 

what we do with it [19]. 
Considering that statement while taking a closer look at 

Gartner one sees that the definition does not stop with the three 

V’s. It contains these keywords; insight, enable, and decision. 

Yes these V’s matter but let’s not forget what may be the most 

important potential buried within “Big Data”. It is what all those 

“V’s” ought to result in “enabling enhanced insight and 

decision making” [22].  For this study those keywords are 

important to keep in mind moving forward. 

B. Data Management System 

  This project’s intention is to remain consistent with the 

existing system. There is no intention and at this time no need 

to alter the existing system architecture. What this means in 

relation to database management is that this study will connect 

to the existing Database Management System ( DBMS ) and 

use the responses received in this phase of developing a the web 
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application. Currently the data to work with is temperature data 

sent to the DBMS from four remote sensors. One sensor 

recorded temperature on land while the other three were placed 

in the water at Choate Pond. 

The previous study outlines its criteria and reasoning for 

selecting a DBMS for their study [1 Section II E.]. While 

analyzing the existing code base it was discovered that the 

DBMS in use is Cloudant. Cloudant is a NoSQL database-as-a-

service offered on IBM Bluemix. This is an implementation of 

IBM's Open Cloud Architecture based on Cloud Foundry, an 

open source Platform-as-a-Service (PaaS) [12].  
Cloudant is built on the Apache database 

CouchDB.   CouchDB is an open source JavaScript Object 

Notation (JSON) document store. As such, a user of this IBM 

service puts and gets data in JSON format. The manner in which 

this team’s application will communicate with the existing 

database is through the Cloudant HTTP API [10 Http API]. 

C. Data Analytics 

The data being collected, and the data we have access to, is 

known as “raw” data. It is simply a collection of temperatures 

taken at a specific time on a particular date at a specific depth 

in a particular pond located at a specific place. This in and of 

itself might be useful. For instance, perhaps you wanted to 

know the water temperature in Choate Pond on October 25th, 

2016 at 4 feet. That however, does not tell you anything about 

how that piece of data relates to, for instance, one of the other 

sensors at a different depth, the air temperature above the pond, 

or the temperature of the water at the same depth but half way 

round the world. “In order for patterns and trends to be seen, 

data must be analyzed and interpreted first” [16]. Though it may 

be sufficient in this iteration of the web application to simply 

present the “raw” data. It is worth considering some possible 

methods for gaining insight into it. 

Analytics provides these methods. In this projects case where 

the data occurs in a series, a set of temperatures over time, it is 

common to “look at anomalies, or differences from a predefined 

reference value” [16]. Some ways of doing this might be to use 

the mean as a reference value and compare current temperatures 

with the mean within a certain time frame as described by Egger 

et al. in “Data Analysis and Interpretation” [16]. Another 

reference value to consider is the median within a particular 

data range. Are far more ambitious approach to consider would 

be an application known as Reanalysis described by Dee, 

Fasullo et al [6].  Whatever the method chosen for data analysis, 

in the development of this application we are confronted with 

this classic question, “how to turn a collection of measurements 

into a useful dataset through processing and analysis?” [16].  

D. Data Visualization 

From the previous section we learn that “Big Data” and “Big 

Data Analytics” can be a very powerful tool for gaining insight 

into very large sets of data, “But without the right framework 

for understanding it, much of that knowledge may go 

unrecognized” [3]. What then is the “right” framework? Ms. 

Clark goes on to say that “it’s data visualization that allows Big 

Data to unleash its impact”. One reason for this choice is that it 

helps the non-technical professional comprehend, gain insight, 

and support their decisions. It is quick, easy [13]. At its best, 

“you can take the concept a step further by using technology to 

drill down into charts and graphs for more detail, interactively 

changing what data you see and how it’s processed“[13].  The 

general concept and its purpose as defined by SaS is this: 

“Data visualization is the presentation of data in a 

pictorial or graphical format. It enables decision makers 

to see analytics presented visually, so they can grasp 

difficult concepts or identify new patterns. “[19] 

At its core data visualization is really nothing new. It is the 

graphical representation of information.  In Michael Friendly’s 

book “A Brief History of Data Visualization” he places the 

roots of the “graphical portrayal of quantitative information” 

before the 17th century with early maps and diagrams [7]. 

What’s new is the manner in which we go about visualizing 

data. We’re no longer using just the paper and pen but have 

managed, through computer technologies, to achieve the same 

goal in a different way. One more suited to the needs of our 

time.  
By now we’re all accustomed to the weather map and our 

favorite meteorologists tracking weather regionally, nationally 

and worldwide.  These examples demonstrate the visualization 

of “Big Data”. They also demonstrate that for the human brain 

“using charts or graphs to visualize large amounts of complex 

data is easier than pouring over spreadsheets or reports” [19]. 

Data visualizations are a quicker, easier, and more universal 

approach for humans to grasp the meaning, implications, and 

concepts within the data sets.  
Yes, data visualization can be very beautiful but the real 

advantage is the insight into complex data it can help us grasp. 

Through data visualization one can more easily detect patterns, 

trends and correlations that might go undetected in text-based 

data [14]. The old saying stands, “A picture is worth a thousand 

words”. Moving forward in this study we’ll be using data 

visualization as a means of presenting the temperature data 

from Choate Pond. We’ll do this by including data visualization 

libraries into the application code. There are many to choose 

from and they are very friendly to the development of web 

applications. 

III. THE APPLICATION

A. Functional Requirements 

1. A default graph based on the most current data

received by the system will be presented to the user

upon entering the site.

2. The user will be able to select a date range for viewing

returned sensor data.

3. The user will be able to select one chart/graph type

from a list of chart/graph type options.

4. The user will be able to select the number of sensors

they’d like to see represented in a graph.  The

minimum is 1, the maximum is 3.

5. The user will be able to select which database they’d

like to query from a list of available databases.

6. The user must submit their selections in order for any

of their selections to have an effect on the client view.
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B. Non-Functional Requirements 

1. The application will not require login authentication.

2. The application will be based on the model-view-

controller architecture.

3. The application should be functional on any device

capable of running the following web browsers IE9+,

Firefox 38+, Chrome 44+, and Safar 7+

4. The application must be deployed on a server that

supports NodeJS.

C. The Application Environment 

The EnviroSensor web application is deployed on IBM 

Bluemix as a web application. IBM Bluemix, is a Platform-as-

a-Service (PaaS) and among the large catalog of services the 

platform provides are several open-source runtime 

environments, and developer tools such as continuous delivery 

[11].  In an effort to maintain consistency with the previous 

work, this study’s web application architecture utilizes many of 

the features offered by this platform. Fig.1 below illustrates the 

various services invoked once a user issues a request. In this 

web application step 5 is of particular interest. It is here that the 

application servers return a resource based on the invocation 

made by the web server software. Also of interest in this 

application are steps 9 and 10. If a request for data, such as data 

from the sensors, is made step 9 is the phase where connectivity 

to the database is made and step 10 is where the database is 

queried to generate the requested response. 

Fig. 1 EnviroSensor web app architecture based on IBM web Application 

Architecture [12] 

In step 4 and step 5 of Fig 1 the phase where our chosen 

runtime environment is invoked.  This study elected to use a 

NodeJS runtime environment with ExpressJS.  NodeJS is a 

JavaScript runtime environment and is built on top of Google 

Chromes open-source V8 JavaScript Engine [18]. The NodeJS 

architecture is built on an event-driven asynchronous I/O 

model. This kind of design optimizes throughput and scalability 

in Web Applications. It allows for many input/output operations 

and is therefore well suited to high traffic and real-time web 

applications [26]. This study is particularly interested in the 

benefits such an architecture provides for real-time data transfer 

as one of our requirements is to provide this feature to our 

client.  

Within the model-view-controller (MVC) paradigm the 

application enforces, ExpressJS will take on the Controller role. 

It will handle request routes from the client View, manage the 

web server, and handle request/response calls to the Model, in 

this case the database containing sensor data. This study’s MVC 

model is illustrated in the Fig. 2. Note that it includes the 

communication between the Controller and the View. In a 

stricter implementation of MVC, the View would always 

receive its updates from the Model.  

Fig. 2 EnviroSensor MVC Architecture 

D. The Application View 

Rounding out the applications MVC architecture is the View. 

This is handled by ExpresJS and includes the serving of 

standard web technologies such as HTML for the View 

structure, CSS for styling the View, and JavaScript (JS) for 

managing interactivity. The Particular front-end JS libraries this 

application will incorporate are JQuery and a data visualization 

API from Google known as Google Charts. Fig 3 Illustrates the 

application server with the NodeJS runtime and the ExpressJS 

application. It also depicts the View exposed in the client’s 

browser. 
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Fig 3. EnviroSensor System 

E. Transforming the Data 

There are two cases where the application will need to 

request data from the sensor data-store. The first case occurs 

whenever a user requests the application’s URL within a 

browser. This case returns to the view the most recent 10 minute 

interval of real-time data from the database. The second is 

initiated by the user submitting a request with parameters. The 

optional parameters include a date range and sensor 

preferences. There are also parameters for a graph type 

selection (line, bar, etc.). Fig. 3 illustrates the request/response 

sequence that occurs in the second case. 

Fig. 3. User Input Request/Response Sequence 

In either case the request for sensor data queries the Cloudant 

Database. It responds by returning a JavaScript Object in 

JavaScript object notation (JSON) format. A small sample of 

the returned data in JSON format is depicted in Fig. 4. In this 

example a request was made for all the data in the database. 

Note that the object is made up of a set of key/value pairs. If for 

example the key was “total rows” and had a value of 165. It 

would mean that the returned dataset contained 165 rows.  

The initial key in Fig. 4 is “payload”. This key contains an 

object with keys for location (loc), time stamp (ts), “name” for 

the name of the device and sensors (s). The data important for 

this study is the “ts” key/value with time in milliseconds and 

the “s” key/value. The “s” key is an array of objects and each 

object contains the “id” of the sensor and the temperature 

(“temp”) in Fahrenheit. It is this data from each payload object 

that the study needs to extract and then transform.  

Fig. 4. Sample sensor data from the data store 

F. Data Visualization Tools 

The goal here is to present the sensor data in graph/chart 

format. In order to achieve this the application must be able to 

take the retrieved data, returned as a JSON object, parse it in 

such a way as to extract the time and sensor data we are 

interested in, and then manipulate it using some web based data 

visualization software.  

Visualizing data on the web using the web coding ecosystem 

of HTML5, CSS, and JavaScript came into its own when the 

major browsers began adopting the majority of the HTML5 

specification features around 20111[16].  
Currently there are many options for web developers to 

choose from in order to achieve this goal. This study considered 

3 of the top 14 open-source choices reported by “The Next 

Web” [22]. They include Data-Driven-Documents (D3.js), 

Charts.js, and Google Charts. Both Charts.js and Google Charts 

offer galleries of predefined chart types that can handle events 

making them highly interactive with very little coding required. 

Each also offers some measure of customization available to the 

developer. Google Charts is delivered through the Google 

Visualization API, and is exposed through JavaScript. The 

charts are rendered through the HTML5/SVG technology 

providing cross-browser support including VML for older 

version of IE as well as cross-platform portability for iPhones, 

iPads, and Android devices [9]. On the other hand Charts.js is a 

JavaScript library accessible through various methods 

including npm installation and a GitHub repository [5 

installation]. It offers a smaller set of chart types and is similar 

to Google Charts in that the charts include some event handling 

such as tooltips out-of-the-box. It differs however in its 

rendering method. Charts.js leverages the HTML5/Canvas 

element along with JavaScript rather than HTML5/SVG [4 

usage]. The <canvas> element in HTML5 defines a space 

where one can create and manipulate rasterized images pixel by 

pixel. It is a resolution-dependent surface. Scalable-vector –

graphics (SVG) on the other hand is an XML file format 

designed to create vector graphics [19]. Unlike a resolution-

"payload": { 
"loc": "PACE", 
"ts": 1503678432789, 
"name": "feather-f8f05f730f1", 
"s": [ 
{ 
"id": "0", 
"temp": -196.6 
}, 
{ 
"id": "1", 
"temp": 76.78 
}, 
] 
}//End of Payload 
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dependent bitmap graphic where there is a risk of losing quality 

when the graphic is enlarged or displayed on a retina screen, an 

SVG graphic maintains its crispness when increased or 

decreased.  

Table 1 

Comparison of the 3 data visualization tools considered 

Unlike the Google Charts or Charts.js, D3 offers no predefined 

chart gallery. It encourages the developer to build visualizations 

from the ground up. Like Charts.js this is a JavaScript library 

available through CDN, npm installation, or on GitHub [6]. D3 

is based entirely on the familiar web coding ecosystem of 

HTML5/SVG, CSS, and JavaScript. This option offers the least 

amount of visualization restrictions on the developer and was 

designed with maximum expressiveness in mind [3].  

Table 1 compares the visualization tools considered for this 

study. In this application iteration the developers have selected 

to implement the Google Visualization API for its use of 

HTML5/SVG, its out-of-the-box readiness and variety of charts 

as well as its cross-browser and platform capabilities.  

G. About the EnviroSensor Water Monitoring Analyzer 

The EnviroSenor Water Monitoring Analyzer presents the user 

with a very simple user-interface (UI) divided into three key 

sections. The header which contains the title, a top window 

section which contains the dashboard and a bottom window 

which presents the chart. The key component is the dashboard 

which allows the user to select the following option for system 

inputs; date range, databases, sensors, and chart types. By 

default all sensors are selected and database 2 is selected. Fig. 

5 shows the initial view presented to the user after requesting 

the site URL.   

Fig. 5 Initial View of the Application 

By clicking into the “From Date” and “To Date" fields the 

user is presented with a jQuery date picker and by selecting 

dates from this component the user can set their desired date 

range. Screenshot 1A in the Appendix presents this view.  

Once a user sets their options they submit their inputs to the 

system by clicking the “Submit” button. This action sends the 

selected inputs to a JavaScript function that first initializes the 

date range values, if they exist, and converts them to standard 

time through a JavaScript Date object. The code snippet below 

illustrates this process. Code sample A2 in the Appendix 

illustrates the process in more detail.  

After the date range variables are determined the drawChart() 

function  is called.  This function call can be seen at the bottom 

of Code Sample A2 in the Appendix and is the function that 

utilizes the Google Charts API. For a line chart a new 

google.visualization.DataTable() object is instantiated and 

assigned to a variable. In this case it is “var data”.  

Using methods provided by this object the developer can 

begin to build the chart. The first step in this process is to add 

columns which will be used in the charts legend.  

In this application another set of checks needs to take place 

in order to find out which sensors have been selected. Code 

sample A3 in the Appendix illustrates this.  

The important work takes place when the function iterates 

through all the rows of the sensor data, testing that the 

timestamp of each row is within the range the user selected. 

This step selects only the data from the selected sensors and 

Library Chart 
Types 

Interactivity 
Events 

Customization 
Expressivity 

Rendering 
Method 

D3.js  
Data-
Driven-
Docume
nts 

No 
charts 
out-
of-the 
box 

Defined by 
developer on 
selected 
elements 
using JS 
event 
handling  
functions 

All aspects are 
customizable 
by developer 
using library 
methods, CSS,  
and pure 
JavaScript 

JavaScript, 
CSS & 
HTM5/SVG 

Google 
Charts 
API 

12 
core 
chart 
types 
plus 
16 
more 

Out-of-box 
tooltips with 
additional 
event 
handling 
through JS 
event 
handling   
functions 

Ready to use 
out-of-the-box. 
Customizations 
available 
through an 
options object. 
Some specific 
to each chart, 
others generic  

JavaScript, 
HTML5/SVG, 
VML for 
older IE 
browsers 
such as IE8  

Charts.js  9 
core 
chart 
types  

out-of-the-
box tooltips 
and standard  
JS  events 
passed into 
an options 
object as a 
string[]  

Customization 
available on 
major  chart 
components 
such as colors, 
fonts, layout, 
legend, and 
ToolTips 

JavaScript 
HTML5/ 
Canvas 

 $('#myButton').click(function(){ 

  var dateInput1 = 

document.getElementById('date1').value

; 

   if (dateInput1 != '') 

   userLowTS = new 

Date(dateInput1).getTime(); 

data.addRow(tempArray); 

var data = new 
google.visualization.DataTable(); 
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stores the time and temperature into a temporary array.  This 

array is then added to the Google API DataTable object and sets 

up the rows for a table. In this application a count variable is 

incremented with each loop iteration. This variable will then be 

used to display the number of records returned. Code sample 

A4 in the Appendix presents this code.  

At this point in the process options such as chart title, subtitle, 

height, and background color can be defined in a JavaScript 

object. For a detailed view of the options object see code sample 

A5 in the Appendix.  

Now  a new chart object can be instantiated using the Google 

Chart API and a hook to the html page can be obtained by 

passing in a standard JavaScript function “getElementById()” 

on the html document.  

Calling the draw method on the chart object and passing in 

the data object along with the options object as parameters to 

this method will then draw the chart to the screen.  

A sample chart returned with a date range of July 27, 20017 

through August 12, 2017 and sensor 2 selected can be seen in 

Fig 7. The legend on the right shows that the outside 

temperature will be displayed in blue and the orange color will 

represent the temperatures returned from sensor 2.  Note that 

the number under the ‘Records Returned’ line has been updated 

to reflect the total records in the data-set. Also note that the x-

axis represents time in days and the y-axis represents 

temperature. The sharp decline in the outside temperature 

indicates that the sensor was disabled. The flat sensor 2 line 

indicates that the sensor was not in use during this time frame. 

Fig. 7 also demonstrates that when hovering over a data point 

the chart displays a tooltip with the date formatted and time in 

hours, minutes, and seconds. The tooltip also displays the 

temperature at that point in degrees Fahrenheit.  

Fig. 7 line chart returned after submitting inputs 

IV. NEXT STEPS

The current state of the application can receive a date range 

from July 20th 2017 through August 14th 2017 and present data 

within this range as a line graph through the Google Charts API. 
This is due in part to the fact that the application is currently not 

connected to the database and is thus using mock-data for 

testing and development purposes. Though additional chart 

options are available on the user interface, they are not yet 

active. Similarly, options exist on the interface that allow the 

user to select data from a collection of databases which contain 

previous experiments carried out by the client. Likewise these 

options are not yet active.  Therefore, one immediate next step 

is to make these user interface options live by connecting them 

to the associated database and Google Charts. Another next step 

is to test the application with a live connection to the database 

while the device has been running for an extended periods of 

time. This situation will raise questions regarding latency and 

maximum limits on the amount of data the application can 

reasonably consume.  

Beyond the immediate steps to round out this iteration, there 

are two additional features that may be taken under 

consideration for any further development. One feature would 

include user options for viewing the mean of sensor data within 

a time frame. The second feature as suggested by our client, Dr. 

Matthew Ganis, would allow the user to compare and combine 

the data received from the device with existing weather data 

sources such as weather.com, or the APIXU Weather API. 

V. CONCLUSION 

The project does demonstrate that it is possible to build a 

single-paged web-based tool that incorporates responsive 

design and provides an easy to use solution for visualizing large 

data sets. In doing so it does meet the key requirement set by 

the client. To demonstrate the value of such a tool consider that 

the current application can display up to 779 records. Those are 

all the sensor and time data within the entire data set that the 

study is working with. It is less than one month’s worth of 

readings. Viewing even this amount of information in tabular 

format would, no doubt, present a challenge when trying to 

compare the various data points. Now imagine the difficulties 

of viewing three, six, or twelve months of readings in a table. 

The charts clearly make it easier for a user to study variations 

between temperatures and to draw conclusions from them. In 

this way, the application supports the notion that when it comes 

to gaining insight into big data, data visualization is the way to 

go [19].  

Finally, this application does reinforce the case for pursing a 

goal briefly mentioned to the team by Dr. Ganis. That goal is to 

offer the device as well as a visualization tool to educators 

interested in exploring “The Internet of Things” with their 

students.  

Var chart =new 
google.charts.Line(document.getElementById(
‘chart’); 

  chart.draw(data, 

google.charts.Line.convertOptions(options)); 
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Appendix 

Screenshot A1. User selected the ‘From Date’ input field 

Code Sample A2. Obtaining values of submitted dates 

and converting them to time 

Code Sample A3. Adding columns to the data table 

Code Sample A4. Obtaining temp data from data. 

Code sample A5. Defining chart options 

$('#myButton').click(function(){ 

var dateInput1 = 

document.getElementById('date1').value; 

var dateInput2 = 

document.getElementById('date2').value; 

if(dateInput1 != '') 

userLowTS = new Date(dateInput1).getTime(); 

if(dateInput2 != '') 

userHighTS = new Date(dateInput2).getTime(); 

drawChart(); 

}); 

 var data =  
new google.visualization.DataTable(); 

 data.addColumn('datetime', 'Day'); 

   data.addColumn('number', 'Outside Temp'); 

 if(document.getElementById("sen1").checked) 

 data.addColumn('number', 'Sensor 1'); 

 if(document.getElementById("sen2").checked) 

   data.addColumn('number', 'Sensor 2'); 

 if(document.getElementById("sen3").checked) 

data.addColumn('number', 'Sensor 3');

 for(i; i < testDat.rows.length; i++){ 

   if(testDat.rows[i].doc.payload.ts >= userLowTS 

&& testDat.rows[i].doc.payload.ts <= userHighTS) 

 { 

  var tempArray = new Array(); 

   tempArray[0] = new   

Date(testDat.rows[i].doc.payload.ts); 

tempArray[1] = 

testDat.rows[i].doc.payload.s[0].temp; 

 if(document.getElementById("sen1").checked) 

   tempArray.push(testDat.rows[i].doc.paylo

ad.s[1].temp); 

  if(document.getElementById("sen2").checked) 

   tempArray.push(testDat.rows[i].doc.payl

oad.s[2].temp); 

if(document.getElementById("sen3").checked) 

  tempArray.push(testDat.rows[i].doc.payload.s[3]

.temp);   

  data.addRow(tempArray); 

 count++; 

  } 

}

 var options = { 

  chart: { 

 title: 'Choate Pond Temperature 

Sensor', 

 subtitle: 'in degrees Fahrenheit' 

 }, 

  height: 500, 

  backgroundColor: '#F9F9F7' 

  }; 
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