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Abstract: 

In virtually all spheres of modern community development, information is becoming the 

cornerstone of progress; information systems are the essential tools for constructive action. This 

issue of the Review aims to illustrate some of the newer techniques and experiences in 

developing coordinated systems of information management to support. To study about different 

voltage ranges and time delay this comparison testing performed. 
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Classification of embedded systems: 

Embedded systems are often required to provide Real-Time response. A Real-Time system is 

defined as a system whose correctness depends on the timeliness of its response[1-5]. Examples 

of such systems are flight control systems of an aircraft, sensor systems in nuclear reactors and 

power plants.  

For these systems, delay in response is a fatal error. A more relaxed version of Real-Time 

Systems is the one where timely response with small delays is acceptable. Example of such a 

system would be the Scheduling Display System on the railway platforms. In technical 

terminology, Real-Time Systems can be classified as: 

 Hard Real-Time Systems - systems with severe constraints on the timeliness of the 

response. 

 Soft Real-Time Systems - systems which tolerate small variations in response times. 

 Hybrid Real-Time Systems - systems which exhibit both hard and soft constraints on its 

performance. 

Application of embedded systems: 

Embedded systems are playing important roles in our lives every day, even though they 

might not necessarily be visible. Some of the embedded systems we use every day control the 

menu system on television, the timer in a microwave oven, a cell phone, an MP3 player or any 

other device with some amount of intelligence built-in[6-10]. In fact, recent poll data shows that 

embedded computer systems currently outnumber humans in the USA. Embedded systems are a 

rapidly growing industry where growth opportunities are numerous. 

Programming languages in embedded systems: 

It is nice to have functional example code in some real language. Also, it is useful to 

point out some features of popular programming languages that are especially important for 

embedded systems[11-18]. 

ANSI C programming language: Many microprocessors and microcontrollers can be 

programmed in C, and a number of C cross-compilers exist for that purpose. C is perhaps the 
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most frequently used language for new embedded system development. The "const" and the 

"volatile" keywords, rarely used in desktop application programming, become very important in 

embedded systems.  

Assembly language: There are many different microcontroller families, each with their 

own assembly language with its own unique quirks. This book will cover some basics of 

assembly language common to most microcontrollers. Unlike desktop application programming, 

embedded system programs generally must set up an "interrupt vector table".  

ArduinoUNO  
The Arduino Uno is a microcontroller board based on the ATmega328. It has 14 digital 

input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal 

oscillator, a USB connection, a power jack, an ICSP header, and a reset button. It contains 

everything needed to support the microcontroller; simply connect it to a computer with a USB 

cable or power it with a AC-to-DC adapter or battery to get started. The Uno differs from all 

preceding boards in that it does not use the FTDI USB-to-serial driver chip. Instead, it features 

the Atmega8U2 programmed as a USB-to-serial converter. "Uno" means one in Italian and is 

named to mark the upcoming release of Arduino 1.0. The Uno and version 1.0 will be the 

reference versions of Arduino, moving forward. The Uno is the latest in a series of USB. 

The Arduino Uno can be powered via the USB connection or with an external power supply. The 

power source is selected automatically. External (non-USB) power can come either from an AC-

to-DC adapter (wall-wart) or battery[19-24]. The adapter can be connected by plugging a 2.1mm 

center-positive plug into the board's power jack. Leads from a battery can be inserted in the Gnd 

and Vin pin headers of the POWER connector. The board can operate on an external supply of 6 

to 20 volts. If supplied with less than 7V, however, the 5V pin may supply less than five volts 

and the board may be unstable. If using more than 12V, the voltage regulator may overheat and 

damage the board. The recommended range is 7 to 12 volts. 

 
  Fig.1. Reference board 

 

The Arduino Uno has a number of facilities for communicating with a computer, another 

Arduino, or other microcontrollers. The ATmega328 provides UART TTL (5V) serial 

communication, which is available on digital pins 0 (RX) and 1 (TX). An ATmega8U2 on the 

board channels this serial communication over USB and appears as a virtual com port to 

software on the computer. The '8U2 firmware uses the standard USB COM drivers, and no 
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external driver is needed. However, on Windows, an *.inf file is required. The Arduino software 

includes a serial monitor which allows simple textual data to be sent to and from the Arduino 

board. The RX and TX LEDs on the board will flash when data is being transmitted via the 

USB-to serial chip and USB connection to the computer (but not for serial communication on 

pins 0 and 1). 

Rather than requiring a physical press of the reset button before an upload, the Arduino Uno is 

designed in a way that allows it to be reset by software running on a connected computer. One of 

the hardware flow control lines (DTR) of the ATmega8U2 is connected to the reset line of the 

ATmega328 via a 100 nano faradCapacitor. When this line is asserted (taken low), the reset line 

drops long enough to reset the chip. The Arduino software uses this capability to allow you to 

upload code by simply pressing the upload button in the Arduino environment[25]. This means 

that the boot loader can have a shorter timeout, as the lowering of DTR can be well-coordinated 

with the start of the upload. 

Arduino software: 

Arduino is an open-source electronics platform based on easy-to-use hardware and 

software. Arduino boards are able to read inputs - light on a sensor, a finger on a button, or a 

Twitter message - and turn it into an output - activating a motor, turning on an LED, publishing 

something online. You can tell your board what to do by sending a set of instructions to the 

microcontroller on the board. To do so you use the Arduino programming language (based 

on Wiring), and the Arduino Software (IDE), based on Processing.  

Over the years Arduino has been the brain of thousands of projects, from everyday 

objects to complex scientific instruments. A worldwide community of makers - students, 

hobbyists, artists, programmers, and professionals - has gathered around this open-source 

platform, their contributions have added up to an incredible amount of accessible knowledge that 

can be of great help to novices and experts alike[26].  

Arduino was born at the Ivrea Interaction Design Institute as an easy tool for fast 

prototyping, aimed at students without a background in electronics and programming. As soon as 

it reached a wider community, the Arduino board started changing to adapt to new needs and 

challenges, differentiating its offer from simple 8-bit boards to products for IOT applications, 

wearable, 3D printing, and embedded environments. All Arduino boards are completely open-

source, empowering users to build them independently and eventually adapt them to their 

particular needs. The software, too, is open-source, and it is growing through the contributions of 

users worldwide. 

WHY ARDUINO? 

Thanks to its simple and accessible user experience, Arduino has been used in thousands 

of different projects and applications[27]. The Arduino software is easy-to-use for beginners, yet 

flexible enough for advanced users. It runs on Mac, Windows, and Linux. Teachers and students 

use it to build low cost scientific instruments, to prove chemistry and physics principles, or to get 

started with programming and robotics.  

Designers and architects build interactive prototypes, musicians and artists use it for 

installations and to experiment with new musical instruments. Makers, of course, use it to build 

many of the projects exhibited at the Maker Faire, for example. Arduino is a key tool to learn 

new things. Anyone - children, hobbyists, artists, programmers - can start tinkering just 

following the step by step instructions of a kit, or sharing ideas online with other members of the 

Arduino community.There are many other microcontrollers and microcontroller platforms 

available for physical computing. Parallax Basic Stamp, Net media’s BX-24, Phi gets, MIT's 
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Handyboard, and many others offer similar functionality. All of these tools take the messy details 

of microcontroller programming and wrap it up in an easy-to-use package[29-34]. Arduino also 

simplifies the process of working with microcontrollers, students, and interested amateurs over 

other systems: Inexpensive - Arduino boards are but it offers some advantage for teachers, 

relatively inexpensive compared to other microcontroller platforms. The least expensive version 

of the Arduino module can be assembled by hand, and even the pre-assembled Arduino modules 

cost less than $50Cross-platform - The Arduino Software (IDE) runs on Windows, Macintosh 

OSX, and Linux operating systems. Most microcontroller systems are limited to Windows. 

Simple, clear programming environment - The Arduino Software (IDE) is easy-to-use for beginners, 

yet flexible enough for advanced users to take advantage of as well. For teachers, it's 

conveniently based on the Processing programming environment, so students learning to 

program in that environment will be familiar with how the Arduino IDE works.Open source and 

extensible software - The Arduino software is published as open source tools, available for 

extension by experienced programmers[28]. The language can be expanded through C++ 

libraries, and people wanting to understand the technical details can make the leap from Arduino 

to the  

Description Arduino UNO (Time) Arduino DUE (Time) 

International Journal of Pure and Applied Mathematics Special Issue

150



AVR C programming language on which it's based. Similarly, you can add AVR-C code 

directly into your Arduino programs if you want to. 

Open source and extensible hardware - The plans of the Arduino boards are published under a 

Creative Commons license, so experienced circuit designers can make their own version of the 

module, extending it and improving it. Even relatively inexperienced users can build 

the breadboard version of the module in order to understand how it works and save money. 

Conclusion: 

Arduino DUE is maximum of data collection But SD card works fine at half speed 28 MHz and. 

DS1307 timer in SD card shield is not supporting with DUE due to different voltage ranging[35-

I2C @ 

100KHz 

I2C @ 

400KHz 

I2C @ 

100KHz 

I2C @ 400KHz 

Reading 

Accelerometer 

1052(us) 424 (us) 870(us) 237(us) 

Storing in 

string 

324(us) 292(us) 35(us) 36(us) 

Reading the 

Gyro 

1068(us) 440(us) 871(us) 236(us) 

Storing in 

string 

292(us) 292(us) 35(us) 36(us) 

Reading 

Magnitude 

1732(us) 684(us) 1480(us) 400(us) 

Storing in 

string 

272(us) 284(us) 35(us) 35(us) 

Reading all 

Mux 

372(us) 364(us) 586(us) 587(us) 

Storing in 

string 

4036(us) 4128(us) 571(us) 573(us) 

Writing the SD 

Card 

460(us) for 

48MHz 

400(us) for 

48MHz 

1159(us) 

for 28MHz 

1218(us) 

28MHz 

Total time 

Taken 

For 1 loop 

9603(us) 

9.6(ms) 

7308(us) 

7.3(ms) 

5642(us) 

5.6(ms) 

3085(us) 

3.0(ms) 

No of bytes 

read from 

sensor and 

stored in SD 

Card /loop 

147 bytes 147 bytes 234 bytes 234 Bytes 

No of loops / 

sec 

1000/9.603 

= 104 

(loops) 

1000/7.308 

=137 

(loops) 

1000/5.642 

= 177 

(loops) 

1000/3.85 = 

322 (loops) 

No of bytes 

read from 

sensor and 

stored in SD 

Card / sec 

104 * 147 

= 

15288 

bytes/sec 

137 * 147 

= 20139 

bytes/sec 

177 * 234 

= 

41418 

bytes/sec 

322 * 234 = 

75348 bytes/sec 
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36]. Arduino UNO have been to working with SD card at full speed of 48MHz but getting bus 

error due to SD card shield we are using which is very old type not support with due at 48Mhz 

speed.  
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