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I. INTRODUCTION

Over a previous few year web administrations and
applications had expanded in prevalence and many-sided
quality. As everyday our a large portion of the assignment,
for example, keeping money, person to person
communication, internet shopping are done and
straightforwardly rely on upon web. The administrations
which are utilized on the web to run or utilize the
application [8] client interface rationale for front end and
server which stores the database or document server for
specific client information are the back end server. Because
of the utilization of web administrations which is available
all over the place for individual and in addition corporate
information they have been focused for the assault.
Assailant had separated the front end assault by assaulting
the backend server which gives the helpful and important
information for the aggressors.

Interruption location [9], [11] frameworks have been
generally used to recognize the assaults which are known by
coordinating abused activity examples or marks [3], [6] to
secure the multi layered web administrations. The IDS class
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has a force of machine realizing which can recognize
obscure assault by distinguishing the strange conduct of the
system movement activity from past conduct of IDS stage.
The unusual system activity which are send by the assailant
to assault the server can be distinguished by the web IDS
and the database IDS [4] and preclude to enter inside the
server. Yet, in the event that the assailant utilizes the
ordinary movement to assault the web servers and database
server then such kind of assault can't have the capacity to
identify by an IDSs.

Double Guard is a framework which is utilized to
recognize the assaults in multitier web administrations. In
this arrangement of Double Guard we are making typicality
model of separated client sessions which incorporate both
the web front-end as HTTP and back-end as File or SQL for
system exchange. In Double Guard we are going to utilize
lightweight virtualization system for allocating every client's
web session to a committed holder which gives a
disconnecting virtual environment. In this way, we will
bring every web demand with its consequent database
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questions which will be partner with the exact compartment
ID. Double Guard will take the web server and database
movement for mapping profile into appropriate and exact
record.

The execution testing for Double Guard framework has
sensible execution overhead which is pragmatic for a large
portion of the applications. There is no overhead in
correlation when there is moderate solicitation rate and
when the server is as of now over-burden i.e. most
pessimistic scenario we get close around 26 percent
execution overhead. By utilizing the holder based web
design which not just energizes the profiling of relating
mapping display yet it likewise gives a seclusion which will
be useful in identifying Future Session-Hijack assaults. In
lightweight virtualization environment we can utilize
diverse holder each of which are independent from other
compartment for running various occasions of web server.
As compartment are effectively instantiated and obliterated
for every client and which is going on for just brief time. On
the off chance that assailant would have the capacity to
assault the single client session, the other client sessions
stay unaffected in light of the fact that the harm of the single
client session is kept inside the farthest point i.e. to that
specific session as it were.

We are making direct causal relationship between the
solicitations got by the front-end web server and those
produced for the database back-end for the (site which don't
have consents for substance changes done from client) static
site. As indicated by the earlier learning of web applications,
we can create precise causality mapping model contingent
on its usefulness and its size. Double Guard framework will
be useful for the static site and in addition dynamic site. In
static site we are making direct causal relationship between
the solicitation got by the front-end web server and those
created for the database back-end and web application
usefulness and size we can produce exact causality mapping
model. In element site the parameter and substance are
changed so causality mapping model relationship between
the front-end and back-end is not generally deterministic
and rely on application rationale and back-end questions are
shifted rely on the estimation of the parameter passed and
past application state. So same application can be activated
with a wide range of site pages which results in one
excessively numerous mapping amongst web and database
demand.

Il. RELATED WORK

As we have seen system interruption identification
framework has two sorts::

1. Anomaly detection.

2. Misuse or behavior detection

In Anomaly area interruption discovery framework first
pick what is correct and which state should recognize in
static from and dynamic behavior of the system. IDS use
this result for perceive odd changes or odd activity. Lead or
manhandle model are developed by securing past history of
assault happened. An idiosyncrasy identifier then
investigates bona fide use sample completed developed
model to find that event which are not common. Interruption
prepared relationship [2] which tells us mix of different part
which changes IDS alerts into Intrusion report so that
diminished reproduced prepared negative positive caution.
This paper moreover tells us one assault delineating various
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level of alert. It concentrating on abstracting low level
sensor assault and give reliable more lifted sum compound
alert to client. However, in our proposed twofold security
we will maintain distinctive development to a singular
Intrusion location framework in session so it will made
about without relating alert conveyed by other free Intrusion
identification  framework. An Intrusion recognition
framework, for instance, [1] uses the brief event to
recognize Intrusion however in our twofold protection does
not related event. In twofold affirmation is on time premise,
by virtue of the peril of mistakenly considering event yet
concurrent event as compared event. In twofold security this
sort of event will handle by compartment ID to each session
to smoothly portray related event. There is no issue that they
are synchronous or not. The database should get most
hoisted measure of affirmation in light of the way that it
contains more productive information, so that more critical
examination tries have been made on database Intrusion
system. [1], [1], [2] and database firewall. Few sort of
programming like green SQL work reverse delegate to
database affiliation. Web server not related database server
particularly instead of, they first joins database firewall to
begin with, and where SQL inquiries are inspected for
wellbeing if it safe then and a short time later they are given
to database server.

Misuse detection frameworks take a correlative
methodology. Abuse location frameworks are outfitted with
various assault portrayals. These depictions (or "marks") are
coordinated against a surge of review information to
discover proof that the displayed assault is happening [1] [2].
To recognize interruptions an IDS utilizes worldly data. An
IDS associate occasions on convenient premise, which risks
erroneously considering autonomous Yyet simultaneous
occasions as corresponded occasions. Twofold Guard
utilizes the holder ID for every session to outline related
occasions whether they might be simultaneous or not to
overcome such an impediment. Most elevated amount of
insurance is constantly given to database since all important
data put away in database. So the greater part of the past
methodology has been essentially made on database IDS
and database firewalls.

Company
Network

Company
Network

Firewall

Router

Fig 1.1: Simple Intrusion Detection System.

There are taking after 3 measures to guage
strength of Intrusion Detection System:
1. Precision — quality happens once relate degree IDS
flags that partner degree unusual move is made
inside the given setting.
2. Performance—The execution of the framework
Portrays the standard of that framework. In the event
that the execution of IDS is poor then ongoing
identification isn't feasible.
3. Culmination — once IDS neglects to sight partner
degree assault then wholeness happens. This is
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frequently awfully troublesome to gauge as an
aftereffect of it's impractical to have a world
information with respect to all the assaults [3].

2.1 Introduction to multitier web application

Database
- Ral Queries
(et T —
Client? ReZ—p Database
Rs2 Server
. 4+—Rq 33—
b
Web Server Database
Response

Fig 2.1: Classic three-tier model.

Assume that the site is utilized by every general clients and
chiefs. General clients can trigger a web demand with the
arrangement of SQL inquiries while partner degree
executive can trigger a web demand with the arrangement of
administrator level questions.

2.1 Types of attacks on multitier web application

1.2.1 Privilege escalation attack

Altacker

1. User requesttd User Level || Attack
[4—5. Response PFO(I:eSS Step 1

2 Prvilege
Escalation

(o)
Y
Attack [ Admin Level Fr3 Admin querios»
Step 2 Process | [ PB raplies—\

Fig 1.2.1: Privilege escalation attack.

Assume that the site is utilized by every general clients
and chiefs. General clients can trigger a web demand with
the arrangement of SQL inquiries while partner degree
executive can trigger a web demand with the arrangement of
administrator level questions.

Assume that partner degree assaulter sign into the net
server as a standard client, changes or redesigns his/her
points of interest partner degreed tries to get partner degree
executives data by setting off an administrator inquiries.
This kind of assault will ne'er been identified by IDS, it is
possible that it's web server IDS or data IDS, as an
aftereffect of each the solicitations and inquiries are
reasonable. However predictable with our mapping show, an
information question doesn't coordinate the solicitation and
in this manner we can locate these sorts of assaults. Fig.
appears however customary client could utilize
administrator questions to get favored information. [1] [4].

1.2.2 Hijack future session attack
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Fig 1.2.2: Hijack future session attack.

This kind of assault is particularly happened at web

server feature. Partner degree assaulter assumes control over
the net server and captures all the reasonable client sessions
to dispatch assaults. Partner degree assaulter will tune in,
send ridiculed answers and drop client demand by
commandeering the sessions of various clients. We can say
that a man-in-the-center assault, a Denial-of-Service assault
or a Replay aggressor the classes of commandeer session
assault. Fig.1.2.2 states that a web server will harm all the
Hijack future sessions by not producing any information
questions for conventional client demands.[1][2]
As indicated by the mapping model, for identification of
unusual things, the net solicitation should create some
information questions (e.g.- Deterministic Mapping).
Partner degree IDS can't sight such entirely assaults
regardless of whether it's web server IDS or data IDS. Our
instrumentality outline can offer office to locate these sorts
of assaults As each client's web solicitations are isolated into
individual instrumentality, partner degree assaulter will ne'er
constrained the lock diverse client's session..

1.2.3 Injection attack
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Fig 1.2.3: Injection attack.

In this style of assault, partner degree assaulter will
utilize existing introduction inside the web server rationale
to infuse the data or string content that contains the
accomplishments then utilize the net server to direct these
accomplishments to assault the backend information.

The normal structure for the given web server solicitation
to the information server wouldn't have the capacity to take
by the controlled substance. The SQL infusion assault
changes the structure of SQL questions and it creates SQL
inquiries in a few structure, despite the infused data were to
go through web server aspect. This could be identified as a
deviation from the SQL question structure that takes after
such style of web solicitation. Fig.1.2.3 demonstrates SQL
infusion assault [1] [5].

1.2.4 Direct DB attack
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Fig 1.2.4: Direct DB attack.

An assaulter will sidestep the net server or firewalls and
associate on to the data. AN assaulter will present these
inquiries from web the online the net} server while not
causation web demand. Web server IDS couldn't find
something while not coordinating web demand for these
questions. The data IDS couldn't find these data questions if
these are among the arrangement of permitted inquiries.
This sort of assault might be distinguished exploitation our
instrumentality outline innovation since we have a tendency
to can't coordinate any web demand with these questions.
Fig 1.2.4 demonstrates the situation of infusion assault
inside which assaulter sidesteps the net server to
specifically scrutinize the data [1].

I11.LITERATURE SURVEY

3.1 Survey of Intrusion Detection System in Multitier
Web Application:

Web Services are fundamentally useful nowadays in a
few spaces like managing an account, travel, Social systems
administration. These web administrations treat the reason
of web or net. These web administrations are authorized by
exploitation side web server (e.g. HTTP server) and face
server (e.g. data server or document server). Owing to
nature of those web administrations for private or
organization work, these are persistently focused by
assailants to attempt and do getting out of hand exercises.
Load of existing interruption Detection Systems (IDSs)
analyzes system parcels independently among each the net
server furthermore the data framework. There's little work
being performed on multitier Anomaly Detection (AD)
frameworks that create models of system conduct for every
web and data system communications. In such multitier
designs, the back-end data server is generally secured
behind a firewall though the net servers are remotely
available over the net. Unfortunately, in spite of the fact that
they're protected from direct remote assaults, the backside
frameworks are obligated to assaults that utilization web
demands as an approach to utilize the back completion. To
shield multitier web benefits, A sparing framework known
as Intrusion finding frameworks is required to recognize
best-known assaults by coordinating utilized activity
examples or marks [6].

3.2 Virtual Guard: Intrusion Detection System on Static
and Dynamic Web Applications:

Virtualization is utilized to segregate protests and
upgrade security execution. Lightweight weight holders will
have broadened execution advantages over full
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virtualization. We tend to blessing Virtual Guard, a
framework acclimated find assaults in multi-layered web
administrations. Our methodology will deliver ordinariness
models of detached client sessions that grasp each the net
front-end (HTTP) and back-end (File or SQL) system
exchanges. to understand this, we tend to utilize a light-
weight virtualization system to relegate each client's web
session to devoted instrumentality, A disengaged virtual
processing environment. We tend to utilize the
instrumentality 1D to precisely relate the net solicitation
with the following sound unit inquiries. In this way, Virtual
Guard will fabricate a causative mapping profile by taking
each the net server and sound unit movement under thought.

3.3 A sensible Approach to Intrusion Detection System
For Multilayer Web Services:

In recent years web-administrations got huge quality. At
a comparative time it conjointly gets extra convoluted. A
few every day errands like movement, managing an account
and online networking are all on the net. Such
administrations more often than not utilize a web server side
that runs the apparatus interface rationale, and a data server
that comprises of a data or documenting framework. Since
web administrations are utilized everyplace for private
and/or saving money associated data, multilayer application
have always been the casualty of intruders.as a consequence
of this assailants are pulled in towards the side to utilize
vulnerabilities of the net situations in order to wreck data
framework (e.g., Direct stable unit assaults). However the
element is that little exertion has been taken to find assaults
in multitier environment. In such multi-level web
surroundings, the sound unit server is typically ensured by
the firewall though web} servers might be access by all over
the place the globe by net. unmistakable interruption is
particularly acclimated protect multitier web administrations,
as to find obscure assaults by watching the movement of
system examples or marks fundamentally based severally,
the IDS furthermore the data IDS can't find the latest
sensibly assault attempted by the assaulter. Amid this
methodology given in, there's instrumentality approach
which can be usual find assaults in web environment. This
methodology can deliver an ordinariness models that
conjointly segregates each client’s HTTP solicitation and
proportional SQL ask. A novel ID are given {to each to
every} instrumentality in this manner on separate every
session. Conjointly coordinating of inquiries is also done
hence on build up that SQL inquiry is that HTTP ask for [7]

(8].

34 To Detect Intrusions in Multitier Web
Applications by using Double Guard Approach:

A strategy of distinguishing extensive variety of dangers
and lessening false positives .Also it has determined the
location exactness when we attempted to model static and
element web demands with the back-end record framework
and database inquiries. For static sites, we assembled a very
much connected model, which ended up being compelling at
distinguishing diverse assaults. This method is valid for
element demands where both data recovery and overhauls to
the back-end database happen utilizing the web server
which is front end. [2] When our model is conveyed on a
framework that utilized Apache server, and a MySQL back
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end, a website application. This Double Guard was
distinguishing an extensive variety of assaults with
insignificant false positives. For that a substantial number of
parallel running Apache occasions ought to be kept up like
apache strings that server would keep up in Scenario
without holders. On the off chance that a session is planned
out, the apache example ought to be ended alongside its
compartment. [5] [6]

3.5 Intrusions Detection in Three level Web Applications
utilizing Double Guard System:

Creator proposes a technique in which a typical multitier use
of frontend and backend connection is work with individual
interruption recognition framework. However, double
assurance which will permitted different info solicitations to
create alarm. The execution will be by utilizing the
virtualization strategy where the data stream and session
solicitations would be disengaged. The succession of
exercises performed are client control, session checking,
mapping HTTP inquiries with SQL  questions,
demonstrating assault log happens in the model. In any case,
for all intents and purposes such an easygoing mapping
between web server movement and database server activity
is unrealistic since it is not ascribed to client sessions. [8]
[11]

IV.PROPOSED WORK

4.1 SYSTEM AERCHITECTURE

We at first set up our threat model to incorporate our
suspicions and the sorts of attacks we are planning to ensure
against. We expect that both the web and the database
servers are helpless. Assaults are system borne and originate
from the web customers; they can dispatch application-layer

assaults to trade off the webservers they are interfacing with.

[6] The aggressors can sidestep the webserver to specifically
assault the database server. We accept that the assaults can
nor be distinguished nor averted by the current webserver
IDS, that aggressors may assume control over the webserver
after the assault, and that a short time later they can acquire

full control of the webserver to dispatch consequent assaults.

For instance, the aggressors could adjust the application
rationale of the web applications, listen stealthily or seize
other users™ web demands, or capture and alter the database
inquiries to take touchy information past their benefits. Then
again, at the database end, we expect that the database
server won't be totally assumed control by the assailants.
Assailants may strike the database server through the
webserver or, all the more specifically, by submitting SQL
inquiries, they may get and dirty touchy information inside
the database. These suspicions are sensible since, much of
the time, the database server is not presented to general
society and is thusly troublesome for assailants to totally
assume control. We accept no earlier information of the
source code or the application rationale of web
administrations conveyed on the webserver. Likewise, we
are examining just system activity that spans the webserver
and database. We accept that no assault would happen amid
the preparation stage and model building. [6] [8]
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Fig 4.1: Architectural diagram of Double Guard

To enhance component to identify interruptions in
multitier web applications Double Guard framework utilizes
lightweight procedure compartments alluded to as "holders,"
as fleeting, expendable servers for customer sessions. It is
conceivable to introduce a large number of holders on a
solitary  physical ~machine, and these virtualized
compartments can be disposed of, returned, or immediately
reinitialized to serve new sessions. In the exemplary three-
level model database side, it can't advise which exchange
compares to which customer demand. The correspondence
between the web server and the database server is not
isolated, and we can scarcely comprehend the connections
among them. [11]

4.2 Container outline Implementation of Intrusion
discovery System:

In multitier net application abuse instrumentation outline as
taking after:

Instrumentation plan basically identifies interruption in 2
viewpoints that is net server angle in extra data side. This
outline of Intrusion Detection System is comes underneath 2
assortment of Intrusion discovery framework in this manner
capable to} also ready to say, Implementation of
instrumentation Design Intrusion location framework is
blend of action IDS and Signature based generally IDS.
Meaning its Hybrid class of interruption discovery
framework. This is frequently best approach for Intrusion
Detection in multitier net application. We propose A
temperate framework abuse instrumentation plan which will
watch the assaults in multi-layered net administrations. Our
methodology will create typicality models of detached client
sessions that grasp each the online frontend (HTTP) and
back-end (File or SQL) system exchanges. To understand
this, we tend to utilize a light-weight virtualization strategy
to allocate each client's net session to an enthusiastic
instrumentation in A disengaged virtual registering setting.
We utilize the instrumentation ID to precisely relate the
online solicitation with the accompanying sound unit
inquiries. Normal stream learning prominently important to
interruption identification and impedance incorporates the
ensuing [9]:

1. Supply and destination informatics addresses
2. Supply and destination interchanges convention or
UDP ports or ICMP Sorts and codes
3. Assortment of parcels and assortment of bytes
Transmitted Inside the session
4. Timestamps for the starting and complete of the session.
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In our sample, we have a tendency to choose to relegate
each client session into an unmistakable holder; be that as it
may, this was a style call. For instance, we can allot a
substitution instrumentation for each every new informatics
location of the customer. In our usage, compartments were
reused upheld occasions or once session's day trip. we have
a tendency to were prepared to utilize a comparative session
pursue instruments as upheld by the Apache server (treats,
mod, client track, and so forth.) as a consequence of light-
weight virtualization compartments don't force high
memory and capacity overhead. Along these lines, we have
a tendency to might keep up a larger than usual assortment
of parallel-running Apache cases sort of like the Apache
strings that the server would keep up inside the situation
while not holders. On the off chance that a session
customary out, the Apache example was ended close by its
instrumentation. Consider, we tend to utilize a hour long
timeout in light of asset requirements of our investigate
server. Nonetheless, this wasn't an impediment and will be
evacuated for a creation setting wherever long-running
procedures are required. Fig.3.1 portrays the outline and
session task of our illustration, wherever the host net server
functions as a dispatcher.

N
s
Client1 s, "’o@‘_/

£
5
-,
% L Request
w m SOL Response.
HTTP Request |~ Container2 501 Reguest

- o
Clientz  wTTP R
Container: 3

£ ;, Container Web Container
< Architecture Server Architecture
o

Client2

Fig 4.2: Container Architecture.

Above fig4.2 shows compartment design [10]. This shows
how frameworks are gatherings as sessions and how
database exchanges can be associated with a reliable
sessions.

4.3 Behavioural approach in instrumentation design:

As indicated by fig4.2, if shopper two is malignant and
assumes control over the online server, all resultant data
exchanges get to be suspects, and reaction to the shopper.
However in fig4.2, shopper two can exclusively utilize the
instrumentation 2sessions and comparing data bunch
activity set T2 will be the sole influenced session of learning
among the data. An instrumentation configuration could be
a gadget or programming framework application for
interruption recognition that screens system or framework
for noxious exercises and creates reports to server.

The essential center of instrumentation configuration is to
spot potential episodes, logged information with respect to
them and turn out report of tries of an event. A few
associations utilizes instrumentation outline for option
capacities wish to decide the issues with approaches of
security, existing dangers documentation and so on. Almost
every association utilizes the instrumentation outline system
of interruption discovery for his or her security foundation.
At first, we have a tendency to send a static testing site
abuse the Joomla [7] Content Management System. Amid
this static site, upgrades will exclusively be made by means
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of the backend administration interface. This was sent as a
piece of our middle site underway setting and served fifty
two particular website pages. For our examination, we have
a tendency to gathered genuine activity to the present site
for entirely time period and acquired 1,172 client sessions.
To check our framework in an exceedingly dynamic site
situation, we have a tendency to happened upon a dynamic
web log abuse the Word press blogging programming
framework. In our arrangement, site visitors were permitted
to search, post, and ask into articles. All displays for the got
frontend and back-end activity were created abuse these
information. We have a tendency to talk about execution
overhead that is basic for every static and element models,
inside the accompanying area. In our investigation, we have
a tendency to neglected to take into thought the potential for
storing costly demands to more reduce the end-to-end
inertness; this we tend to left for future study.

V. ALGORITHM

Static Model Building Algorithm: Require Training
Data set, Threshold t Ensure: The Mapping Model for static
website:

The calculation for removing mapping designs in static
pages no more worked for the dynamic pages, we made
another preparing technique to assemble the model. To start
with, we attempted to arrange the majority of the potential
single (nuclear) operations on the pages. For example, the
basic conceivable operations for clients on an online journal
site may incorporate perusing an article, posting another
article, leaving a remark, going to the following page, and
so on. The majority of the operations that show up inside
one session are changes of these operations. On the off
chance that we could fabricate a mapping model for each of
these essential operations, then we could contrast web
demands with decide the fundamental operations of the
session and get the in all likelihood set of questions mapped
from these operations. On the off chance that these single
operation models couldn't cover the greater part of the
solicitations and questions in a session, then this would
show a conceivable interruption. [11] [6] Algorithm 1 Static
Model Building Algorithm.

Ensure: The Mapping Model for static website

Input: Set AQ for database question. Set AR for server
demand

Step 1: Identify the input type of HTTP request whether it is
a query or a request.

Step2: for each distinctive solicitation do, if r is a
solicitation to static document.

Step 3: Store the data in hash table according to their sort
AQ for inquiry and for solicitation AR.

Step 4: The key for hash table passage will be set as the
information itself.

Step 5: Forward AQ and AR to virtual server to approve.

Step 6: If assault distinguished then virtual framework
consequently end the HTTP ask.

Step 7: Else HTTP solicitation is sent to the first server.

Step 8: Display data.
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Step 9: Exit.

Data leakage algorithm:

Input: Input data D = D1, D2, D3, ........ , Dn saves into
the hash table.

Stepl: Arrange all input data into matrix format (save into
log files).

Step2: Consider m as a selected data act as a new selected
data.

Step3: m position gets changed after allocated time period.
Step4: If M’s data get hacked.

Step5: Data leakage is occurs.

Step6: We have to check the leakage data and prevent it.
Step7: Using Revert back function we have to get original
data.

Step8: When user calls that corrupted file, hash function
gives to user a previous data.

Step9: Return True.

MD5 Hashing algorithm: MD5 which stands for Message
Digest algorithm 5 is a widely used cryptographic hash
function

The thought behind this calculation is to take up an irregular
information (content or parallel) as a data and create a
settled size "hash esteem" as the yield

The info information can be of any size or length, however
the yield "hash esteem" size is dependably fixed [8]

Stepl: Start

Step2: For each candidate set element

Step3: For PV/(i) and CV/(i) compare attributes and detect
Which field are corrupted

Step4: get who and when of corruption event

Step5: Prepare a report

Step6: Stop

VI1.CONCLUSION

Double Guard is utilized to keep the interruptions in multi-
level web application. It is an application free framework
and utilized for both front-end and in addition back-end. It is
likewise utilized for static and element web server which
gives better security to information and web application. We
introduced an interruption identification framework that
assembles models of typical conduct for multi-layered web
applications from both front-end web (HTTP) asks for and
back-end database (SQL) questions. Not at all like past
methodologies that associated or outlined cautions created
by free IDS, Double Guard frames a holder based IDS with
various data streams to deliver alarms. Such connection of
various information streams gives a superior portrayal of the
framework for inconsistency identification in light of the
fact that the interruption sensor has a more exact typicality
display that recognizes a more extensive scope of dangers.

VII. FUTURE SCOPE

We accomplished this by confining the flow of data from
each webserver session with a lightweight virtualization.
Moreover, we quantified the location precision of our
methodology when we endeavored to model static and
element web demands with the back-end file framework and
database questions. For static sites, we assembled a very
much connected model, which our trials turned out to be
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effective at identifying different sorts of assaults. In addition,
we demonstrated this remained constant for element
demands where both recovery of data and redesigns to the
back-end database happen utilizing the webserver front end.
When we sent our model on a framework that utilized
Apache webserver, a website application, and a MySQL
back end, Double Guard could recognize an extensive
variety of assaults with insignificant false positives.
Obviously, the quantity of false positives relied on upon the
size and scope of the instructional courses we utilized. At
last, for element web applications, we diminished the false
positives to 0.6 percent.
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