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Web Based Electronic Wireless Lab Environment 
(EWL) for Engineering Students using Wi-Fi 

Architecture 
A. Mohan, N. KomalKumar, M. Sakthivel, K. Cornelius, BalajiVijayan 

Abstract: With the fast developing of remote travel, it has 
turned into a fundamental of figuring out how to have the 
hands-on involvement in remote systems administration for the 
multiplied number of understudies (Engineering) in a building. 
Some of the current executions for remote systems administration 
are either utilizing reenactments, which lose the truth or 
excessively confused for college understudies, making it 
impossible to control tests. In this paper, we introduce a 
functional online research center stage, Electronic Wireless Lab 
(EWL).EWL mostly centers around giving understudies hand-on 
understanding of doing probes genuine device through website 
page whenever anyplace. It utilizes the structure of two-level 
tasks, which offices expanding the size of remote device and 
enables EWL to be reached out to more entangled activities. The 
timetable plans of EWL let more understudies offer and make 
proficient utilization of remote device. A model of EWL has been 
actualized and utilized effectively as supplements for a college 
class for a long time in a college. From these assessment there 
are 600 engineering students are participated.  

Index Terms—Electronic Wireless  Lab, Remote ,Browsers, 
4G,E-Learning 

I. INTRODUCTION 

Systems administration advancements have been assuming 
irreplace-capable parts in the present worldwide town. With 
Web, data at one corner of the world can quickly go to 
another edge of the world. Specifically, Portable Web which 
interfaces together versatile clients has contributed a 
fundamental part to this accomplishment. Late years have 
seen an unstable development of Versatile Web get to power 
by the expanding prevalence of WiFi and the overall 
organization of rapid wide region remote systems, for 
example, the third-age (4G) remote cell systems (e.g., 
HSPA).  
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Then again, expansion of hand-held multimode cell 
phones and different remote device has altogether animated 
the utilization of remote Web, e.g., the citywide high-data 
transfer capacity low-evaluated WiFi systems. As the fame 
of remote systems administration builds, the industry and 
scholarly have collected a colossal interest for individuals 
with the essential aptitudes to plan, what's more, make down 
to earth organizing offices.   

A. Contribution  
To determine the previously mentioned issues, we exhibit 
our online WiFi (IEEE 802.11) Research facility 
stage—EWL. We trust that EWL covers both start and 
propelled students as it empowers understudies to learn, 
deliver the system outline, and lead tries about WiFi 
organizes through the web program by means of Web 
whenever anyplace. All these learning and analyses 
exercises are directed on genuine remote device.  
The EWL framework has been effectively utilized as the 
supplement for the course of  GE6161-Computer 
Programming Laboratory and the course 
IT6212-Programming and Data Structure laboratory for a 
long time, which completely included 600 undergraduate  
software engineering students , in Mohan Engineering 
College, Chennai, Tamil Nadu, India.  The contextual 
investigations' outcomes demonstrate that EWL enhances 
students understanding about the WiFi as well as give them 
sufficient hands-on involvement about WiFi arrange the 
plan. 
To put it plainly, our primary commitments are threefold: 
1. We have outlined and  prototype an online WiFi 

research center stage to control and different remote 
device for directing investigations by means of Web. 

2. We planned and executed a module free online Graphical 
UI (GUI) system which is perfect with the vast majority 
of the current mainstream web programs, enabling 
understudies to lead probes the website page and see the 
reaction promptly, without composing any 
projects/contents. 

3. We have assessed the EWL through genuine contextual 
investigations for two courses with 600 students included. 

II. RELATED WORKS  

In this instruction, Computer Programming is viewed as one 
method for giving functional information by enabling 
understudies to direct trials on the PC recreating every one 
of the means, which an understudy would take in genuine 
research facility while playing out the investigations [13]. 
Contrasted with the cost and time associated with setting up 
a genuine lab, arrange test systems are considered as a quick 
and economical approach to give understudies hand-on 
preparing for systems 
administration. 
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 Graphical UI is regularly given to enable clients to arrange 
and picture the reenactment condition and to show 
reproduction result. There is an assortment of system test 
systems, going from the extremely basic ones to the 
exceptionally complex ones [14]. As a rule, the 
straightforward ones empower a client to speak to a system 
topology, indicate the hubs (e.g., switch or switch) on the 
system, the connections between those hubs and the activity 
between the hubs. Despite what might be expected, the 
mind-boggling ones enable the client to design everything 
about the conventions used to deal with organizing the 
movement. 
A few instructors contend that despite the fact that 
reproduction studies can make understudies meet the 
necessities of the course and empower him to finish it 
attractively from the perspective of the college that offers 
the course, the component of reality will miss, which will 
make understudies move toward becoming onlookers as 
opposed to a students [11]. The inclusion of body and 
psyche in a genuine trial yields rich profits of information 
picked up by the experimenter. Remote laboratories take the 
upsides of genuine research centers while likewise expand 
the ability of an ordinary lab by expanding the 
circumstances and spots understudies can perform tests [15], 
[16] and stretching out its accessibility to bigger gatherings 
of understudies [17]. In the most recent years, noteworthy 
research exertion has been finished by showing 
establishments on the advancement of remote labs for a 
wide assortment of designing courses. Creators in [18] 
portrayed the historical backdrop of a portion of these 
progressions and investigated in some soundness a couple of 
the main considerations affecting research centers today. 
Creators in [19] have built up an online RFID lab. 
Understudies can access to mechanical assets through the 
web innovation to apply suitable setups to the framework, 
lead tests utilizing RFID innovation, and perform a 
measurable investigation on the procured information. 
Bochicchio and Longo [20] portrayed the creators' 
involvement in the advancement of a reusable system for 
remote labs, which has been embraced as a contextual 
analysis for IT designing classes. Creators in [5], [6], [7], [8] 
share their experience on building a systems administration 
research facility, specifically, DeHart et al. [8] have 
manufactured a remotely available system testbed of high 
perforce switches for clients from the guileless to master. 
Emualab [4] is an online virtual and remote research center 
which has been utilized for a few colleges. It gives both 
virtual hubs and genuine testbed for both wired and remote 
systems. One of the critical highlights of Emualab is that it 
utilizes an indistinguishable order from the ns2 test system 
for setting up genuine hubs and associations. The principle 
distinction amongst EWL andEmulab is that EWL tries to 
give understudies a chance to lead tests through mouse 
occasions and view the reactions quickly on the website 
page, while Emulab expects clients to compose confounded 
contents to control tests. 

III. EWL OUTLINE  

Following the strides of past effective works, we give above 
and beyond framework EWL, which goes for instructing and 
learning on remote systems administration. At current 
express, the framework just worries around 802.11b/g 
(WiFi). The explanation behind setting WiFi off first is that 

it is so far the most regularly accessible remote systems 
administration innovation encompassing us. We accept that 
the framework clients are the two understudies and 
instructors/mentors of a course in a college/school. 
Understudies can increase moment access to the EWL for 
hands-on preparing whenever anyplace in order to merge the 
information they have just picked up from addresses. 
Instructors/guides can configuration tests, evaluate 
understudies execution, and audit understudies' records, e.g., 
task history, botches they have made and their trials come 
about. All these data will push educators to under-stand 
understudies' execution and organize their instructing 
exercises. 
The outline of EWL centers around urging understudies to 
be completely required into the examinations on genuine 
remote device. It conceals the points of interest of the 
unpredictable designs on remote device from clients through 
the two-level activity structure, so understudies can focus on 
their examinations, which are led totally on a page. EWL 
additionally enables the executive to include new remote 
device at whatever point expected to help more 
understudies. 

A. System Design 

 

Fig.1 System Architecture 

 The entire EWL framework comprises of a server, the 
remote hubs exhibit, and edge customer terminals. The 
relating coherent segments of the entire framework are 
portrayed in Fig. 1b.   
Component Description 
Client : All learners, instructors, and coaches can be clients 
of the EWL. Web programs running on their terminals 
associating them to the EWL are the customers of the 
framework. These terminals can be PCs, PCs, even cell 
phones, e.g., versatile cell phones.  
Server : As an extension amongst customers and remote 
device, the server assumes two imperative parts in the EWL 
stage. One is to go about as a web server to give Ajax-based 
easy to use GUI for empowering adequate intelligence for 
understudies and instructors/guides. Another part of the 
server is to go about as a passage to transfer control and 
reaction messages amongst customers and remote device. 
Expanding over Ajax, the web server permits each client 
with fit web programs to sign on and utilize the gave 
capacities without extra modules even on cell phones. Also, 
utilizing the structure of two-level tasks, server empowers 
clients to control the allocated 
remote device through web 
program remotely. 
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The remote hubs(WIfi):The remote hubs cluster contains a 
gathering of off-the-rack remote device (switches), which 
every one of the examinations of understudies are really 
continued. These remote device are shared among every one 
of the clients of EWL. Every one of these device is 
associated with the server through Ethernet for the trading of 
control and administration messages. The Ethernet can give 
effective communication between remote device and server 
without influencing the remote correspondence among 
remote device. Every remote gadget gets directions from the 
server and sends back the reaction/comes about after 
completing the errands. These remote device can work 
under various modes as indicated by understudies' tests, for 
example, get to point (AP)/STA, ad-hoc mode and etc., 
Especially, there are likewise a few device working under 
the monitor(sniffer) mode, which can catch all the remote 
casings noticeable all around and channel the outcomes in 
view of understudies' needs. 
Session control : The EWL framework will make a session 
for each login client. At that point, every one of the clients' 
activities will be followed for promoting investigation. 
Particularly, every session has a session clock, which will be 
terminated after MAX_SESSION_ TIMEOUT. The 
framework will recover all assets, e.g., remote device, 
assigned to the client once the client's session terminated.  
Criticism of module:The Input Module is for pushing 
messages from the server to customers. These messages 
incorporate any updates of remote device' arrangement, 
status and reactions after clients' activities, and 
educators'/coaches' proposals amid the investigations. 
Calendar control:The Calendar Control enables the students  
to do the analysis through two unique plans: Reservation 
and First-Start things out Served (FCFS). The points of 
interest of the two calendar plans are talked about in 
Segment 3.4. 
Charge control:  Summon Control module is for the most 
part in charge of the elucidation of orders between the 
two-level tasks. The points of interest are given in Segment 
3.2.  
A. Two-Level Activities  

 
 

Fig 2. Two level Architecture 

The EWL utilizes the structure of two-level activities to give 
correspondence amongst customers and remote 
de-indecencies. Fig. 2 gives a case of how the two-level 
activities function when a customer needs to interface one 
remote gadget to another under AP/STA mode.  
The structure of two-level tasks is clarified as takes after:  
Under this structure, the server is in charge of translating 
these two sorts of activities (orders) amongst customers and 

remote device. Through the two-level tasks, understudies 
simply need to center around the principal level activities 
which are autonomous of particular remote device, without 
disturbing the point by point task commands on the 
particular stage remote device. As the customer's activities 
of EWL are GUI based, the primary level tasks are for the 
most part activated by mouse occasions instead of contents. 
The structure of two-level activities additionally improves 
the upkeep of remote device. At the point when understudies 
are doing tests in EWL, the status/setup of the bolted device 
might be changed. In light of this, the server is mindful to 
recuperate the setup of remote device consequently by 
utilizing WD_RECOVER charge to give device a chance to 
reset every one of the arrangements when these device are 
discharged. In this way, alternate understudies can bolt these 
device for tests without thinking about the past clients' 
activities. In the meantime, the Daemon Process running on 
the foundation of every remote gadget additionally reports 
its status to server intermittently. The server would the 
reaction to every gadget in the wake of checking the report. 
Ought to there be any startling issues, i.e., wrong status or 
haven't gotten the report/reaction for a period, the gadget 
will recoup the 
1. The first-level task is the correspondence arrangement or 

resets the system module of remote  amongst customers 
and server. These tasks are client arranged activities 
(charges) that are de-marked and dreamy for 
understudies as per the activities in the remote system. 
For instance, as appeared in Fig. 2, when the client needs 
to associate two device, the relating activity at this level 
is CONNECT gadget 1 to gadget 2, which works in the 
AP mode. 

2. The second-level activity incorporates the 
communications amongst server and remote device. This 
sort of activities are gadget arranged particular task 
s(commands), which react to teaching the device if 
necessary. 

Under the structure of two-level activities, the size of EWL 
can be effortlessly broadened. New remote device can be 
added to the remote hubs exhibit whenever without 
changing the main level activities.  
B. Integration of Roles in EWL  
A positive analysis condition for adapting needs 
extraordinary parts to work out together, e.g., understudies, 
educators, mentors, other help kinds of stuff, and etc., As a 
framework to encourage understudies learning on a remote 
system, EWL tries to include the two understudies and 
educators/guides amid tests. Other than that every 
understudy can do their own examinations, see their task 
accounts and results, EWL additionally permits 
educators/guides to see understudies' activity narratives, 
analyze results, and etc.,  which will give them more 
learning about understudies' performance and where the 
basic shortcoming is for all understudies. 
In addition, a few analyses may require a few understudies 
to participate together. EWL likewise enables understudies 
to frame a gathering with a chose bunch pioneer to arrange 
the entire analyses.  
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C. Capacity of EWL  
The limit of EWL is characterized as what number of 
students  can be permitted to do tests amid a similar day 
and age. For the most part, it relies upon the number of 
remote device and what sort of examinations understudies 
are doing.  Other than taking the upside of the decent 
variety of understudies' profile of assorted variety, EWL 
likewise utilizes the bolt confinement on remote device and 
the timetable plan to guarantee the limit with regards to 
understudies.  
Students  assorted variety Moreover, understudies are 
additionally not required to do the investigations in the 
grounds. All things considered, as per our perceptions on the 
records of the framework, in excess of 37 percent login 
records are outside the college grounds and around 32 
percent understudies demonstrated in their input that they do 
the test at their home. Since understudies can get to EWL at 
whenever anyplace, their login exercises are dispersed in a 
huge range amid the period accessible for their analyses. 
These decent varieties can expand the limit of EWL to some 
degree. We will give more point by point data about these 
decent varieties in Section 6.3.   
Bolt(Lock)  limitation :  To maintain a strategic distance 
from that a few understudies may bolt device too long or 
neglect to open them in the wake of completing 
examinations, the EWL framework will recover the device 
in the wake of being bolted for more than 
MAX_LOCK_PERIOD (current setting for EWL is an hour, 
which is sufficient for students  to complete a trial). 
Moreover, when an understudy login EWL, a session will be 
made for this client on the server. What's more, the clients' 
session will be terminated after 
MAX_SESSION_TIMEOUT (the current setting for EWL 
is 30 minutes) since their last movement. The termination of 
clients' sessions will likewise trigger the server to recover 
every one of the device bolted by that client.  
Schedule  plot: Considering that understudies may invest 
more energy in their analyses, EWL gives two calendar 
plans to understudies to bolt device and do tests:  
1. Reservation plan (booked): The EWL framework enables 
understudies to hold the asked for device for a particular 
period (spaces) as indicated by their inclination. The 
schedule vacancies for every understudy will be  facilitated 
by the accessible device.   
2. FCFS plan (nonscheduled): Notwithstanding the 
Reservation Scheme, remote device are doled out to 
understudies by EWL in light of the 
First-Come-First-Served administer outside the calendar.  
For those examinations that understudies need to bolt a few 
device to do tests, EWL can utilize the Reservation Scheme 
(booked) to guarantee that every understudy have enough 
time (e.g., an opening of an hour) to do their analyses, and 
in the meantime EWL likewise utilizes FCFS Scheme to 
permit those understudies who fizzled finishing tests amid 
the planned space to have more opportunity to do their 
investigations. 
At long last, with regards to the data transfer capacity of 
EWL, the Ethernet associating the remote device to the 
server can be 100 Mbps at any rate, so the bottleneck that 
can impact the throughput of EWL is the transmission 
capacity from customers to server through the Internet. 
Because of the structure of two-level tasks, the majority of 
messages traded among Clients, Server and Wireless device 
are short charges with just a couple of bytes (inside 4 bytes 

in current execution), and once in a while one order of the 
main level activity can be meant a few summons of the 
second-level tasks. In this way, the correspondence 
overhead required for the control stream among Clients, 
Server, and Wireless Devices is low. 

IV.  EWL EXPERIMENTS  

A. Knowing the Basics  

Contrasted and wired systems administration ideas, 
numerous understudies think that its harder to comprehend 
the essential ideas of remote systems administration. 
Understudies either straightforwardly interface wired 
systems administration with remote one or have a general 
level of misjudging about the remote systems administration. 
In this area, we present a few analyses gave by EWL and 
depict how they can be used to enable understudies to know 
the nuts and bolts of WiFi instrument.  
Nearly in each reading material which presents WiFi starts 
with the method of task, channels, and affiliations. WiFi 
takes into consideration both "Foundation" mode and 
"specially appointed" mode. A remote access point is 
required for foundation mode task to connect remote 
subnetwork to Web or empower correspondence among 
remote customer stations (STA). In the examination, the 
impromptu mode is a strategy for remote customers to 
specifically speak with each other. Working in impromptu 
mode permits every remote customer within the scope of 
each other to find and impart in distributed design without 
including an entrance point. 

 
Fig.3 Question Format 

To assist understudies with distinguishing the distinction 
between the two modes, the analysis enables understudies to 
work up to four remote device at any given moment. The 
strategy of this analysis is as per the following:  
Stage 1. The understudies are first solicited to design one of 
the remote device to be AP (framework)  mode. The rest of 
the device go about as remote customers (STA mode). 
Stage 2. Understudies are then requested to connect the 
customers with the AP and send instant messages to the 
customers to check the bury associations. 
Stage 3. When this is finished, it is trailed by       
requesting that understudies kill the        network of AP 
hub.  
Stage 4. Understudies are then educated to send instant 
messages to remote customers again to figure and witness 
what might. 
Result: Instant messages ought to never be gotten through 
the system in light of the fact that the availability of all 
customers is broken because of the loss of AP in the WiFi 
gathering. 
 
 
 



International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878, Volume-8 Issue-3, September 2019 

6986 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: C6031098319/2019©BEIESP 
DOI:10.35940/ijrte.C6031.098319 
Journal Website: www.ijrte.org 

 

For impromptu mode try, as an examination, understudies 
are guided to:  
Stage 1. Transform one of the remote hubs into impromptu 
system initiator and afterward join different hubs to the 
system one by one.  
Stage 2. Understudies are then requested to send instant 
messages to the customers to confirm the bury associations. 
Stage 3. When this is finished, it is trailed by requesting that 
understudies kill the availability of the initiator hub.  
Stage 4. Understudies are then taught to send instant 
messages to remote customers again to figure and witness 
what might. 
Result:  Instant messages ought to be gotten through the 
system in light of the fact that the availability of all 
customers stays alive because of shared association under 
impromptu mode in the WiFi gathering. 
By watching the distinctions amid the past two tests, 
understudies are relied upon to comprehend that hubs in 
specially appointed mode impart shared form, while 
framework mode requires a focal access point, the AP, for 
encouraging the correspondence among associated 
customers. 
Various access focuses can have the same SSID in the event 
that they give access to a similar system. SSID is the name 
of a remote LAN, while the correspondence amongst AP 
and customers depend on the MAC address. Along these 
lines, the SSID can be changed in the wake of completing 
the affiliation. To confirm this, understudies are required to 
complete the process of the following test: 
Stage 1. Understudies are required to set the SSID for one of 
the remote device and transform it into AP mode.  
Stage 2. For alternate device, output and connect     
themselves with the AP.  
Stage 3. Send instant messages among them to check the 
associations.  
Stage 4. Alter the SSID of AP and send the instant message 
again to confirm the association. 
Result : The associations remain in light of the fact that the 
difference in SSID does not influence progressing 
associations since it is just an identifier of a remote LAN.  
The overseer should likewise dole out the channel that the 
AP employments. 802.11b/g works in the recurrence scope 
of 2.4 GHz, and there are 14 diverts assigned in this range 
divided into 5 MHz separated. Any two channels are 
non-overlapping in the event that they are isolated by at 
least four channels. Consequently, the arrangement of 
channels, 1, 6, 11, and 14 are prescribed to maintain a 
strategic distance from obstruction. Numerous understudies 
perceive WiFi as only a solitary radio channel which 
interfaces their WiFi skilled device to the web. The 
accompanying examination goes for demonstrating the 
understudies that the channels exist and remote device can 
just impart in a similar channel number. 
Stage 1 : Understudies are solicited to divert one from the 
remote device into AP mode.  
Stage 2 :  For alternate device, output and  connect 
themselves with the AP.  
Stage 3 :  Send instant messages among them to check the 
associations.  
Stage 4 :  Alter the channel of  AP and send an instant 
message again to confirm  the association. 
Result   :  The association is lost since WiFi device can't 
convey at various channels.  

Through these serial of fundamental trials about WiFi, 
understudies should comprehend the part of SSID and 
remote channels amid the affiliation and information 
communication amongst AP and Client, and the distinction 
of the Infrastructure mode and specially appointed mode. 
B. The 802.11 Frame  
For cutting-edge students, who need to burrow further 
around 802.11 information, EWL can be utilized to 
experience 802.11 casing structure and concentrate the 
detail correspondence amongst AP and customer stations. 
To do this, perusing the IEEE 802.11 detail [22] is an 
alternative. 
We outline the accompanying examination about WiFi 
Frames, which primarily centers on the AP/STA mode. The 
technique is as per the following: 
Stage 1 :  Understudies are first requested to enact one 
sniffer to screen nature.  
Stage 2 : Understudies need to catch some WiFi casings of 
specific kinds, for example, edges of Beacon, Probing 
Request/Response, Association Request/Response, 
Authentication, and etc. 
Stage 3. At that point, understudies are solicited to translate 
the significance from header/information fields of these 
edges as indicated by the IEEE 802.11 Specification [22].  
Stage 4. A few inquiries will be shown for every understudy 
to reply concurring the casings that they caught. 
Understudies can spare and present their answers on the 
server.  
Once finished, every one of understudies' answers will be 
put away to grade and further concentrate by 
guides/educators. EWL gives an AnswerCheck view to 
coaches/instructors to review understudies' entries. 
Additionally, instructors audit the examination of 
understudies' execution.  
After this analysis, understudies should get a profound 
understanding of the subtle elements of WiFi 
correspondence, for example, the detailed structure of WiFi 
outline, the affiliation/authentication amongst AP and 
customer, the nitty gritty transmission of information 
bundles et cetera. Through the arrangement of inquiries, 
educators can follow understudies' execution and find the 
basic slip-ups and false impressions.  

V.  IMPLEMENTATION 

We have effectively fabricated the model of EWL, which 
has been utilized for directing analyses of a course for a long 
time. In our present usage, we utilize 16 remote switches to 
shape the remote hubs exhibit. So as to empower productive 
message exchange amongst server and remote hubs, all 
these remote switches are associated with the server through 
a switch on Ethernet. Ported with a far-reaching OpenWRT 
installed Linux OS, the remote device  receives 
Broadcom's BCM5354, which is an 802.11b/g Router 
System-on-Chip, as the center of the remote hub. It can deal 
with various modes, for example, AP/STA, specially 
appointed, and etc.,. The server is actualized as a scaffold 
amongst client and remote hubs cluster. It is associated with 
the remote hub exhibit through an Ethernet switcher. The 
server facilitates remote device as indicated by clients' 
solicitations and advances the reaction of remote device to 
reporter customers.  
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Ajax permits each client with skilled web program to utilize 
EWL without extra modules and makes the anyplace 
whenever remote systems administration labs to versatile 
students work out as expected. Presently, we have tried 
EWL successfully on several web browsers, such as Google 
Chrome 9 or above, Firefox 3.6.X or above, IE 8.0 or above, 
Safari 5. 
 

 
Fig.5 Snapshot of EWL 

 
Fig. 5 shows the snapshot of EWL on a web browser of PC. 
In this figure, we can see the three locked wireless devices 
and a panel in the bottom which can display the captured 
frames in real time. EWL can also be accessed through a 
smartphone. Fig. 5 displays a view of EWL on an HTC G2 
mobile phone. EWL utilizes MySQL as the database server 
to encourage the entire framework, e.g., putting away client 
data, plan data, remote device data. . It can likewise record 
every one of the information created amid understudies' 
experiments, for example, activity history, caught remote 
casings, understudies' responses to the inquiries and etc., 

VI. CONTEXTUAL INVESTIGATIONS  

To explore to what degree EWL can encourage 
understudies' comprehension of WiFi and help educators 
amid the course, we have assessed EWL through two 
examination cases, where EWL was utilized as a supplement 
of assignments for two courses in Mohan Engineering 
College, Chennai, Tamil nadu, India: the course Portable 
Figuring [12] for two semesters: IT6311 Programming and 
data structure laboratory  (Semester III - 2016) and 
IT6312- Database Management Laboratory (Semester III-  
20161), the course Digital Communication - IT6313  for 
one semester.  
A. The RBEL  Plan 
RBEL  is an understudy focused approach for the 
conveyance of instructive projects where the educational 
modules subjects in a program and the courses contained in 
it are communicated obviously as the proposed results for 
understudies to accomplish. Instructing is then intended to 
specifically urge understudies to accomplish those results 
and consider the learning procedure with evaluations 
embraced. In this approach, instructors go about as 
facilitators, and understudies should assume liability and 
partake effectively. It has been generally embraced in 
universities over the world. 
Expected learning results (ELR): ELR state what 
understudies are relied upon to have the capacity to do 
toward the finish of the courses/tests as indicated by a given 
standard of execution. ELR are the objectives to be 
accomplished through the learning movement.  

Instructing/learning exercises (ILE). ILE in productive 
arrangement allude to circumstances that inspire the fitting 
learning exercises, regardless of whether instructor, 
associate, or self-started. In the two instances of this area, 
we gave understudies short sessions of presenting the tests, 
exhibitions, some related materials for understudies learning 
and let them do the allotted/self-inspired trials on EWL.   
Evaluation undertakings (ES): Appraisal Errands are what 
educators request that understudies do to show proof that a 
specific Learning Result has been accomplished. A few ES 
gave in EWL incorporate giving understudies a chance to 
lead a test (identifying in view of the caught outlines on the 
sniffer), break down WiFi outlines, answer inquiries toward 
the finish of trials, and so on. 
Every one of the ELR, ILE, and ES of the analyses are 
adjusted, and evaluation rubrics (criteria) for the 
examination are likewise given in the two cases, so 
understudies comprehend what they have to do and how 
they will be surveyed for the tests utilizing the EWL.  
B. Case 1: 802.11 Edge Catch and Examination  
The principal case is the test for CS4284 in semester 2010B. 
This analysis predominantly centered around the framework 
method of IEEE 802.11 WLAN. The members of this 
contextual analysis incorporate 146 undergrad software 
engineering stu-gouges. They all went to the investigation 
around 802.11 Edge catch and examination, which is 
depicted in Segment 4.2.  
C. DIAGRAM 
The entire examination incorporates two sections: to begin 
with, understudies need to catch a specific sort of remote 
casings by EWL; second, understudies need to answer a 
gathering of inquiries as per the caught outlines. 
The ELR of this examination are 
1. Students will have the capacity to catch remote edges 
through EWL. 
2. Students will have the capacity to disentangle WiFi 
outlines in Remote LAN. 
3. Students will have the capacity to investigate both the 

data components and non-information components in 
WiFi Casings Body. 

D. Test Points of interest  

Table .3. Test Evaluation 
 

S.No Content 

No of Students or 
Groups 

IT6312 IT6313 

1 

No. Of 
students 

Participated 218 106 

2 
No. Of  
Groups 11 5 

3 
Basic 

Questions 10 10 
4 One Word  10 10 

5 
Big 

Questions 10 10 
 

As in this test, understudies just need to catch a few casings 
and they don't have to bolt device unequivocally, the FCFS 
Plan (Nonscheduled) is utilized, alluded to demand to the 
server, the server will allow and enact a sniffer to 
understudies.  
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The sniffer will catch every single remote edge on the 
predefined channel. In the event that the channel is sitting 
out of gear, i.e., no movement happens inside a predefined 
day and age, the server will control a remote gadget to take 
exercises, for example, filtering, affiliation, verification, or 
transmission with a specific end goal to create some remote 
movement. 
Amid this examination, understudies were asked to:  
Stage 1. Sign in the EWL framework and actuate a remote 
sniffer.  
Stage 2. Catch a specific kind of WiFi outlines through the 

remote sniffer. The coveted casings incorporate Reference 
points, Testing Solicitation/Reaction, Affiliation Ask 
for/Response, Verification Ask for/Reaction, RTS/CTS, 
Information, and ACK. 

Stage 3. Translate the headers/body of the caught outlines 
utilizing the implanted casing analyzer in EWL and as per 
the IEEE 802.11 Particular.  

Stage 4. Answer 30 questions created for them as per the 
edges that they caught and present the appropriate 
responses through EWL after wrapped up.  

These 30 questions accommodated understudies incorporate 
themes, for example, the affiliation procedure, 
information transmission, and different issues about 
Foundation mode in Remote LAN. Table 1 demonstrates 
the general themes of these 30 inquiries and some related 
casing fields.  

D. Outcomes and Examination  

 
Fig 4.1. Graphical format of Evaluation of Questions 

 
The entire test, including both catching casings and noting 
questions, proceeded for two weeks (12-26 April 2017). All 
the 250 students in the IT6312 III Sem 2017 Regulations  
could utilize EWL to finish the entire investigation and  
presented their answers effectively before the due date. A 
few understudies didn't finish the investigation first time. As 
indicated by our framework records, the greater part of 
understudies attempted 2-3 times of the investigation before 
the due date, with every understudy attempt 3.12 times by 
and large.  
Fig. 4.1 gives the consequences of understudies' execution 
on these 30 questions in light of the records of EWL. Fig. 
4.2 demonstrates the level of understudies who give rectify 
reply on each inquiry. In view of these measurement comes 
about, educators can without much of a stretch discover on 
which addresses understudies' information are feeble. 
Utilizing the EWL, instructors can see these understudies' 
answers on these inquiries and find the powerless purposes 
of them, which will assist educator with giving more 
clarifications to understudies on these points in the address.  

 
Fig 4.2. Performance of Students 

 
For instance, the outcome in Fig. 4.1 demonstrates that there 
are about 75 percent students  bombed on the inquiries 7, 9, 
11, 17, 21, and 30. Among these inquiries that numerous 
understudies bombed, all the initial five inquiries are about 
the supporting rates in the 
Guide/Testing/Confirmation/Affiliation outlines. The 
bolstered rates conveyed in these edges depict the rates that 
the specific remote LAN underpins. This data field is 
encoded as 1 to 8 octets, where every octet portrays a 
solitary Bolstered Rate. As per the understudies who 
bombed on these inquiries, the vast majority of them still 
vague about how to compute the upheld rates in the wake of 
perusing the IEEE 802.11 Detail.  
Fig. 4.2 additionally demonstrates the dispersion of all 
understudies' last scores of the analysis. The blue bar is the 
dispersion of crude scores. The red specked bend 
demonstrates the typical appropriation in view of the mean 
and standard variety of the crude scores. It causes educator 
to get a diagram of the considerable number of understudies' 
execution. We can find that the dispersion is nearly the 
traditional "ringer bend" [25]. As indicated by this outcome, 
the instructor can realize that most understudies found 15-21 
adjust solutions. As most understudies effectively caught the 
required remote edges and noting the inquiries concerning 
deciphering/dissecting these edges, the two ELRs for this 
investigation are accomplished.  
E. Case 2: 802.11 Specially appointed Investigation  
The second case includes assignments for IT6313 in 
semester 2017 and IT6312 in semester 2017. This 
investigation in the task joins some portion of the trial in 
Segment 4.1 and the 802.11 Edges in Segment 4.2. 
Altogether, 324 undergraduate students  software 
engineering  went to this trial (218 from IT6412 - IV Sem  
and  106 from IT6413 - IV Sem 2017 Batch..  
F. Review 
The  ELR of this analysis is 
1. Students can send specially appointed systems and check 
the availability of the system in EWL. 
2. Students will have the capacity to unravel and break down 

IEEE 802.11 casings delivered among specially appointed 
system. 

3. Students will have the capacity to comprehend both the 
data components and non-information components in 
IEEE 802.11 Edges. 

In the course of IT6412 - 2017 the 218 students are 
partitioned into 12 branches  by understudies themselves.  
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Through the basic trial and further concentrate of the caught 
remote casings amid noting the questions, understudies 
should see some essential qualities in impromptu system, for 
example, the part of SSID and initiator for specially 
appointed systems, nitty-gritty information transmission 
process, the communicate which isn't watched by RTS/CTS 
component and etc., 
 

Table 4: Hours Evaluations 
 No. Of Attempts Amount of Time Spent 

 IT6312 IT6313 IT6312 IT6313 

Min Hours 1 1 324 324 

Max Hours 3 3 3 3 

Average Hours 2.3 2.25 2.44 2.54 

Medium Hours 2 2 1.46 2.3 

 
G. Outcomes and Investigation  
The entire examination, including the impromptu trial, 
outline dissecting questions and the survey, proceeded for 
three weeks (IT6412 - 2017,  IT6413-2017. All 
understudies in the two courses could utilize EWL to finish 
the specially appointed system investigation and answer the 
required inquiries previously the due date effectively. Table 
2 demonstrates more insights about the understudies' data in 
the two courses.  
As per the outcomes, around 84.9 percent bunches from 
IT6412 and 86.2 percent bunches from IT6413  finish the 
specially appointed System try amid they're held one hour 
space (Booked). The others completed the investigation 
utilizing the FCFS Plan. Table 3 additionally indicates how 
often understudies retried to do the examination and the 
aggregate day and age they bolted the remote device. The 
greater part of the gatherings attempted the test for 3-4 times 
and completed the specially appointed test utilizing 15-30 
minutes. 

 
Fig 6.1. Measurement of Wifi used locations 

 

Fig 6.2. Client Users 

understudies' habitations and etc. Other than the poll that 
understudies gave, EWL additionally records understudies 
login IP, from which we locate that around 16 percent 
understudies' login movement occur outside the college 
grounds. Besides, Fig. 5 demonstrates the appropriation of 
login time of all understudies in light of the great 
importance for a day (00:00-23:59) amid the entire three 
weeks. Despite the fact that around 50 percent understudies' 

login exercises show up amid 13:00-16:00, their action still 
conveyed in a vast scope of a day. Every one of these 
wonders is for the most part since that EWL empowers 
understudies to consider whenever anyplace insofar as there 
is Web access. Furthermore, the decent variety both on the 
place and time measurement increment the capacity of EWL 
to reuse remote device asset for more understudies. 
Fig. 6.3 and 6.4 are the web programs and customer OS that 
understudies utilized while doing the test. All these data are 
caught through the HTTP Client Specialist [26]. The 
different of web programs and OS utilized by understudies 
amid doing the investigation, which contains the majority of 
the current prevalent programs and OS, demonstrates that 
EWL has many similarities. 

Topics Scores 

Fundamentals 10 
Data types & Operators 10 

Arrays &Functions 8 

Files 9 

Pointers 8 
Table 5. Topics descriptions 

perspectives about this relationship [27]: 1) Understudy 
relationship: this relationship is about the coordinated effort 
among understudies who may likewise be remote from each 
other. At present, EWL as of now enables understudies to 
work together with each other while doing the investigations. 
EWL will additionally empower understudies to team up 
more proficiently to complete huge trials together or help 
each other amid tests. 2) Understudy Educator relationship: 
Like the connection between understudies, we plan to give 
more collaboration among understudies and 
educators/teachers when the tests are continuing, survey to 
give understudies a chance to rate the analysis in light of 
their experience amid the trial on a scale in the vicinity of 0 
and 10, where 0 designates "awful" and 10 specifies 
"amazing." Table 4 indicates understudies criticism on these 
announcements. Most understudies surmise that EWL gives 
great capacities to their examination (i.e., the thing 3 in 
Table 4, whose normal score is more than 7). 

 
Fig 6.3 . Users OS 

 
Fig. 6.4 Types of system used for exams 
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VII. DISCOURSES AND FUTURE WORKS 

Despite the fact that EWL is intended for understudies to 
have hands-on understanding of remote system, its 
engineering and plan method of reasoning, e.g., the 
two-level activities and calendar conspire, can be connected 
to different fields that expect understudies to have 
involvement on genuine device, e.g., RFID, Web 
Switcher/Switch test, and so forth.  Some difficult issues 
and future works about EWL are portrayed as takes after.  
A. EWL on Cell phones  
As we said in the past segments, the EWL stage embraces 
Ajax for the plan of GUI, which is perfect with numerous 
present versatile web programs of cell phones. In any case, 
cell phones still have the take after ing impediments, which 
should be considered for the further improvement of EWL: 
1) little screen measure: the screening estimate are shifted 
for various kinds of cell phones and littler contrasted with 
PC and workstation. 2) Restricted registering and memory 
assets. 3) Constrained system capacity: depending on the 
state of the cell phone, they may have low transfer speed 
and long bundle delay. Besides, because of the portability of 
cell phones, customers may encounter unexpected 
association intrusions. 
B. Interference  
One of the immense difficulties while creating EWL is the 
obstruction among all the remote device. We have 
endeavored to lessen the transmission energy of the remote 
module as low as conceivable without impact understudies' 
examinations.  
C. Relationships of Parts  
We will keep on focusing on enhancing the relationship 
between understudies and educators/teachers. There are two 
angles about this relationship [27]: 1) Understudy 
relationship: this relationship is about the coordinated effort 
among understudies who may likewise be remote from each 
other. At present, EWL as of now enables understudies to 
team up with each other while doing the investigations. 
EWL will additionally empower understudies to work 
together more proficiently to complete extensive 
examinations together or help each other amid tests. 2) 
Understudy Educator relationship: Like the connection 
between understudies, we expect to give more cooperation 
among understudies and instructors/teachers when the 
analyses are going ahead, as opposed to simply giving the 
outcomes and chronicles of understudies' execution after the 
tests. For instance, it would be exceptionally helpful to give 
instructors a chance to follow understudies' ongoing 
exercises and status amid doing tests. The adequate data can 
empower instructors to locate the frail purposes of 
understudies or giving a few proposals previously 
understudies committing errors. 
D.  More Advancements  
Some more mind-boggling design of the remote system can 
be given to serving some propelled understudies for 
additionally learning, e.g., graduate understudies. 
Additionally, the remote device in EWL can be reached out 
(through the USB port) to help different systems, for 
example, the third-age remote cell systems (e.g., HSPA), a 
remote sensor system to satisfy the enthusiasm of 
understudies for new advances. 

VIII. CONCLUSIONS  

In this paper, we introduce the stage of EWL, an online 
electronic research facility for college understudies. EWL 
primarily centers around the remote systems administration 
advances (WiFi). It intends to give college understudies to 
hands-on involvement of doing remote system probes 
genuine device. With the electronic GUI, it empowers 
understudies to do probe website page by means of Web 
whenever anyplace. We've additionally executed a model of 
a EWL framework and assessed it in two examination cases. 
In both of the two investigation cases, which completely 
included 600 undergraduate software engineering students, 
EWL was effectively utilized as a supplement for the course 
of Portable Registering and Inescapable Figuring in Mohan 
Engineering College, Chennai, Tamil Nadu. . The contextual 
analysis comes about to demonstrate that EWL enhances 
understudies' understanding about the WiFi as well as help 
teachers to find the powerless territories of understudies' 
learning and reemphasize these subjects in the address 
course. 
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