
International Journal of Engineering Research in Electronic and Communication 

                 Engineering (IJERECE) Vol 3, Issue 6, June 2016 
 

                                                        58 

 

Estimating the Context Switch Overhead and Data 

Acquisition in Wireless Sensor Networks 
 

[1]
Rajesha N, 

[2]
 H L Viswanath 

[1]
PhD Scholar, Shri Jagdishprasad Jhabarmal Tibrewala University, Jhunjhunu,  

[2]
 Professor, Dept. Of ECE, R.R. Institute of Technology, Bangalore 

 
Abstract:  To meet the prerequisites for creating MCUs, it is proposed to utilize a frivolous as well as multithreaded OS by means of a 

file system named Flash File system in favour of limited required Wireless Sensor Platforms. The most critical task for adding to the 

module is to deal with the partial sources upon WS stages along with towards bolster an appropriate software replica in favour of 

WSN function programers. The principle advance for the software replica is in the direction of embrace an agreecapable threading 

replica for empowering the multi-threaded software, even as diminishing the overhead of link switching as well as decrease the code 

volume in MCU. The effeciency of the scheduler is optimized by predefined algorithms as opposed to utilizing direct hunt down 

threads. One of the best approaches is to overcoming resource free localizations for virtual memory, wireless reinventing and 

memory kernel. Virtual memory can be accomplished without hardware bolster however small hardware change and code addition 

next to order moment. PIC is a fitting path in the direction of deal with accomplishing active stacsiblingsg. 

 

 
I. INTRODUCTION 

  In Flash File System, to accomplish effective file 

operation and low power implementation, it will bolster four 

organizes of information: binary code information, 

inclinations of sensor systems, system information, and 

detected data. It is possible to decrease the range instant of 

the MMC through I/O capacity so as to boo and the entrance 

by means of the API gave by Flash File System. To decrease 

the code size, MMC card can deal with the wear leveling 

inside the microcontroller. It likewise creates the segments in 

microcontroller configurcapable and required segments are 

layouted and oriented before software the sensor devices. The 

code size in this module is 8000 bytes, and the data size 

speaks the truth 646 bytes. With barring the unworn 

constituents of this module, the data as well as code 

reminiscence implementation is to be capable of diminished 

auxiliary. 

   

II ALLIED EXERTION 
 

The projected compiler system has been produced to 

utilize expanding the uscapable reminiscence were based 

ahead the effort, within the localities of online information 

constriction in WSN as well as superior information 

constriction programs. Judge a function within which 

singular sensor nodules respond en route for specific tasks, 

example is small-frequency trembling, with activating lofty 

pace acoustic information sampling. Subsequent to the 

sampling is finished, information’s are separated as well as 

insights, example is change with average, are processed 

along with exchanged in the direction of an eyewitness 

nodule. On the off chance that the unrefined information’s 

are of enthusiasm towards the spectator nodule, they are 

demanded for as well as broadcast during the system. Within 

subsisting sagacity designs, the extent of the information 

cradle is firmly restrained.  

 

The sampling speed moreover period can't be 

expanded devoid of updating the sensor nodule hardware or 

else entangling the function performance. In the event that, 

rather, the robotized information constriction method 

recommended in this object is utilized, bits of tested 

information resolve to be naturally constricted at whatever 

point they would somehow surpass corporeal reminiscence 

[17]. All through filtering, example convolution, and 

information are naturally deconstructed as well as 

reconstructed in the direction of exchange off efficiency as 

well as escapable reminiscence. Generally utilized 

information is reserved as a component of uncompressed set 

to keep up great efficiency.  

 

1. Programming model  
 RTOS is a btargetly utilized platform for WSNs. It 

usually utilizes an exceptional language called embedded C 

to depict the programming constituents which shape a sensor 

network by means of event driven substance. The function 

code as well as the runtime library are then ordered keen on 

single gigantic plausible. In this path, event driven handlers 

inside event driven replicas might have the similar heap in 

the direction of save deficient reminiscence gap. Event driven 

writing computer programs is in view of helpful multitasking, 

which is purpose for small, solitary-processor embedded 

systems, however consumers priority in the direction of 

perform heap organization physically, as well as accordingly, 

the code is to be able to get towards be hard to peruse and 

keep up [3]. Several WSNOS gives preemptive multi-

threading. Multi-threaded software replicas is to be able to be 

more agreecapable in the direction of discover evaluated with 

event driven software models, as well as the code is to be 

able to clearer as well as repaircapable. 
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2 Virtual reminiscence  
In the direction of completely use the reminiscence 

of a limited required wireless sensor platform, it is proposed 

to utilize a software virtual memory on MMU-less 

embeddedsystems. Code adjustment is by either utilizing a 

compiler or developing an extra converter. The t-kernel is the 

one of the WSNOS which gives virtual reminiscence to 

together code as well as data fragments by extra reminiscence 

security. Other than of software virtual memory approach, 

MEMMU proposes an online reminiscence development 

system which obliges negative auxiliary stock up. Thusly, it 

enhances effeciency as well as decreases energy 

implementation contrasting with the exceeding presumption. 

On the other hand, MEMMU presents around 8 KB of code 

size and 646 bytes of data memory. Besides, Virtual Memory 

support in this module devours only 886 bytes of code 

reminiscence as well as 256 bytes of data reminiscence.  

 

3 Runtime OS sustain in favour of sensors  
Within certificapable remote sensor arranges, the 

sent sensor nodules should include the capacities towards 

deal with the events as well as sources on range-moment. 

Range-moment redesign as well as reinventing additionally 

gets to be essential issues in WSN OS design. FreeRTOS, 

constructs a solitary image within which the block as well as 

functions are statically connected. Hence, upgrading code 

implies entire scheme image substitute. In the direction of 

bolster effective runtime wireless reencoding in favour of 

FreeRTOS, a virtual device has been advised.  

 

A. File Systems in favour of Sensors  

A few flash supported file systems has been 

intended within the writing in the direction of exertion by 

means of well known OS. The flash memory based function 

scheme eNVy attempts towards give superior within an 

exchange organize function zone. It comprises of a lot of 

flash reminiscence, a tiny size of battery-supported SRAM in 

favour of write buffering as well as a bulky transfer rate 

parallel information trail in the Internediate of RAM and 

SRAM.  

 

B. Code volume  

The non-replacement is capable block of the device 

obtains approximately 8000 bytes of integrated code, 

comprising the thread scheduler, little-echelon drivers in 

favour of MMC, file system driver, wireless software, the 

major purpose, as well as a little essential library required via 

beyond entities. Erstwhile efficacy library code has to be 

spared in ELIB upon the MMC along with is consignment 

upon-intesleep. A subtle dynamic collapse for proposed 

module aggregated code is since per the next.  

 

4. FLASH FILE Architecture Overview  
By the side of the summit is the "Source 

Generalization" kept up within range-instance reminiscence. 

It comprises of the in-reminiscence depictions of unbolt files, 

sparkling set, as well as erstwhile FLASH FILE layout 

information. The "Universal File Manoeuvres" is the 

coherent deliberation of each file/catalog functions.  

 The "Flash FILE continuation events" is the 

deliberation of device upkeep events; example is keeping up 

a depiction of registry arrangement as well as file metadata 

within EEPROM. It likewise incorporates the garbage 

assembly event. At the point if prepersistent situations are 

meeting, the garbage assembly events resolve to be posted, 

however these capacities are to be able to likewise be overtly 

nameed via the consumers. The sparkling set is chosen next 

to order instance. In any case, the charge diagram can be 

utilized to break down detected information as well as plot 

layout. In the direction of exhibit the helpful shell 

surroundings of Flash File horde side performance; figure 2 

shows the previews of Flash File Shell.  

Table 1: compiled code 

Function  bytes  
Module Scheduler  1023  

Flash File  2316  

Wireless reprogramming  660  

Essential C library  1130  

 

The gathered information via the sensors has to be 

examined effectively while demonstrated into figure 2.  

5. Storage Medium within WSN  
 Lately, flash memory has been btargetly utilized as a 

component of embedded devices as well as handheld 

systems. Test result shows that platform be capable of 

contain an exterior MMC unit attached by means of SPI. A 

MMC is practically indistinguishcapable in the direction of a 

normal SD card. Figure 1 shows the User program for the 

created module. A MMC encloses a μc which switches wear 

leveling, auto-deleting, as well as ECC recuperating. 

MMC/SD is to be able to organize during a SPI. Within spite 

of the fact that MMC cards expend more energy than flash 

components as a result of their critical interface, petite 

corporeal volume, as well as lofty capability attributes create 

them 
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Appropriate for wireless embedded devices. 

Figure 1: User program 

 
Figure 2: Flash File shell environment through en suite 

data scrutiny and information spectators 

 

III DATA TYPES IN FLASH FILE SYSTEM 
 

 Every data narrow in Flash File System is either 

predetermined span or else enfolded via uncommon labels 

while utilized as a component of a general TCP/IP packet 

organize as well as have a specific extent area in the direction 

of recommend the radius of the narrowg. In this path, the 

breasiblingsg down process should be possible without using 

so as to devour large data memory load-fractional then-

investigate design. In the accompanying subsections, we 

depict the objectized organization of Flash File data 

organizes. 

 

1. Code information  
The goal of code information is towards confirm 

virtual reminiscence in favour of code within RTOS. 

Through utilizing the Flash File Shell, the active 

stacsiblingsg library ELIB is to be able to pre-introduce upon 

the MMC. Every code fragment has a special virtual locality 

that is the locality of the code section upon the MMC. The 

section organization begins as of a unique BEG (0xAE) mark 

took after with a 2 byte pasture broadcasting the parallel 

kernel volume; subsequent to the volume area, the binary 

information bytes by means of a pre-characterized volume 

will take after.  

 

2 Predilections  
 In the direction of give a quick update data structure 

of Flash File, it is possible to include the inclination data 

organize. Every inclination narrowg is spoken to by 22 bytes; 

together with 1 byte BEG(0xEA) label, 1byte TYPE label 

which broadcasts the data siblingsd of the strength space, for 

example, disposition, whole number, or else thread, alongside 

10- byte key thread along with the 10-byte cost by way of a 

organize card. 

 

 
Figure 3: The proposed module. 

 

To counteract lofty information reminiscence 

implementation in addition to bolster adjustment of 

information, every inclination narrowg is dispersed keen on a 

512 byte MMC division. The normal for inclination is in the 
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direction of bolster quick loosiblingsg as well as extra 

changing function. Thus, a hashing design is connected.  

 

IV VIRTUAL MEMORY 
 

Virtual memory ought to be utilized as a component 

of OS to increment more memory space than physical 

memory. This locality proposed how to execute a virtual 

memory in the proposed module.  

 

A. Demand Segmentation: Virtual memory is accomplished 

in this proposed module through intesleep division with no 

hardware support. The code memory of the remote sensor 

stage is isolated keen on replacement capable as well as non-

replacement capable ranges. A block as well as a basic 

function is non-replacementpcapable. The replacement 

capable area uses whatever are left of the code reminiscence 

oversaw with the virtual reminiscence administrator. In the 

direction of decrease the runtime overhead, a library called 

ELIB is suggested. ELIB comprises of binary code kernels 

which is preprogression upon the host COMPUTER as well 

as is pre-introduced upon the MMC, the inferior storage area 

locally backed within the module. Every kernel in ELIB 

speaks to the parallel code of a function.  

 

B. Garbage Compilation as well as Memory Compaction: 

Each virtual-reminiscence devices contains the normal issue 

of disintegration. Outer disintegration happens if the staying 

gratis reminiscence chunks are not back to back. While the 

active stacsiblingsg library ELIB is runtime place free, 

disintegration has to be fixed by reminiscence compaction. 

The trash specialist routine implements periodicly towards 

watch a reminiscence implementation with low reminiscence 

when important. An additional issue emerges if the city 

worker recovers those fragments which has to be implementd 

subsequent to the arrival of the present rangening kernel.  

 

V EXECUTION OF WIRELESS SYSTEM CALL 
 

 Figure 4 demonstrates the arrangement as well as 

the conduct of the DRTOS for a wireless system call. The 

wireless system call is concerned utilizing an OSEK OS API 

indicating the global task ID of the objective task. At the 

point when an application task concerns a system call, the 

task locality look unit decides the nodule upon which the 

objective task dwells alluding towards the task locality 

information. In the event that the objective task is a local 

task, the first system call of OSEK OS is performed. On the 

off chance that the objective task is a wireless task, the 

wireless system call module performs the dispensation for the 

wireless system call as takes after. The ISR has a place with 

the classification 2 of OSEK OS. The series begin 

dispensation implements global time upkeep at in the initial 

place, as well as after that implements the request processing 

submodule. The submodule calls the Zigbee driver towards 

peruse messages got within the past transmission cycle, 

translates the appeal message as well as calls the first system 

calls of OSEK OS. The ISR implements the arrival strength 

broadcast submodule once the system call performance. The 

submodule produces an arrival message, which comprises of 

the global task ID of the guest task, the arrival cost as well as 

yield constraints, furthermore after that calls the Zigbee 

driver to write an arrival message inside the message RAM. 

The ISR of the guest nodule implements the arrival 

processing submodule after the series begin dispensation. 

 
Figure 4: Structure and Behavior of DRTOS for Remote 

System Call. 

 

VI SUMMARY 

 

Figure 5 delineates the system for consequently creating an 

implementable file as of mid/high level language source 

code, for example, C# with .NET platform.  

 

1 Performance Requirements  
A. Increased administrator security: The COMPUTER 

ought to be exceptionally secured and open just by the 

chairman to avoid the abuse of the application.  

 

B. Portability: The GUIs of this application is easy to 

understand so it is simple for the user to comprehend and 

react to the same.  

C. Reliability: This system has high probability to convey us 

the required querys and the functionalities accessible in the 

application.  
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D. Response time: The time taken by the system to finish an 

task given by the user is observed to be less.  

E. Scalability: The system can be stretched out to coordinate 

the modifyations done in the present application to enhance 

the nature of the object. This is implied for the future works 

that is to be done on the application.  

2 Experimental Setup  
 This segment shows the Data Preemption pace of 

MMC as well as erstwhile serial flash recollections upon a 

proposed module. A proposed module is demonstrated in 

figure 3. The results affirm the rationale which the MMC was 

decided in favour of the major nonimpulsive store up. 

 
Start Figure 5: Process for involuntarily produce an 

implementable file 

 Tables 2 analyze the pace of a MMC by means of 3 

erstwhile diverse on-chip serial flash recollections. These 

flash recollections as well as the MMC are associated with 

the proposed module during a normal SPI transport. A MMC 

includes quick sequential read as well as successive write 

properties however pitiable random access rate because of a 

quality of NAND flash memory utilized with the MMC. A 

large kernel of the co-routines employ sequential peruses as 

well as successive writes, for example, code information and 

detected information. For modifynate inclinations organizes 

and system information, their entrance element is a 

component, as well as subsequently a entrance moment is 

ratioal en route for successive access. Along these queues, 

the moderate random access pace does not impact on Flash 

File System. We additionally assessed the delay of the virtual 

memory, i.e., 1ms/KB. 

 

This locality portrays the hardware platform and 

software devices for the proposed module.  

Table 2: I/O rate assessment between flash chips 

 
A. Context switch Overhead of Dissimilar Schedulers: In 

the direction of assess the context switch overhead of 

agreecapable threads within this proposed module, 

implementation of both round-robin as well as priority based 

schedulers has been created, alongside diverse algorithms 

have been proposed, which might influence the context 

switching moment. It is based so as to go to gauge the 

performance time the normal of 50,000 context switches. It is 

generally utilized as a component of commercial, while no 

other WSN OS is known not on the 8051. Table 3 

demonstrates an research of the code and data memory use 

inter distinctive scheduler performances. The preemptive 

individually expend the the majority of reminiscence in 

favour of the similar reason specified some time recently. 

Other scheduler performances require around 1000 bytes of 

code reminiscence, which is parsimonious evaluated with 

erstwhile constant RTOS, for example, μC/OS-II and 

FreeRTOS.  

 

 

Table 3: Context switch overhead assessment flanked by the 

proposed module with μC/OS-II (for 50,000 context 

switches) 

 
VII CONCLUSION 
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 The proposed module creates a few commitments to 

WSN OS. At first, the agreecapable decreasing so as to 

thread Model updates the performance context switch 

overhead, creating it 2 moments rateier than the customary 

preemptive multithreaded software model. This agreecapable 

threading model is anynarrowg but difficult in the direction 

of discover evaluated with the event driven model. Also, the 

limited conditions has to be spared as well as sleepored 

consequently throughout context switches devoid of loading 

a software engineer by means of physical condition sparing 

within several erstwhile software replicas. Next, the proposed 

module gives code virtual reminiscence in the direction of 

conquer the lack of on-board code memory by means of 

swarm helped intesleep division, which mainly WSNOS 

don't bolster. In the direction of accomplish virtual memory, 

a ELIB is based upon the congregation COMPUTER made 

out of PIC kernels as well as is consignmented towards code 

memory upon-intesleep via the range-moment loader. Third, 

wireless reencoding is likewise accessible inside the 

proposed module.  
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