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ABSTRACT

The most critical issue affecting WLAN demand has been limited
throughput. The data rates supported by the original 802.N standard
are too slow to support most general business requirements and
have slowed adoption of WLANs. Recognizing the critical need to
support higher data-transmission rates, the IEEE recently ratified the
802.11N standard (also known as 802.11 High Rate) for
transmissions of up to 50 Mbps. Global regulatory bodies and
vendor alliances have endorsed this new high-rate standard, which
promises to open new markets for WLANs in large enterprise, small
office, and home environments. With 802.11N, WLANs will be able
to achieve wireless performance and throughput comparable to
wired Ethernet. Outside of the standards bodies, wireless industry
leaders have united to form the Wireless Ethernet Compatibility
Alliance (WECA). WECA's mission is to certify cross-vendor
interoperability and compatibility of IEEE 802.11N wireless
networking products and to promote that standard for the enterprise,
the small business, and the home. Members include WLAN
semiconductor manufacturers, WLAN providers, computer system
vendors, and software makers. LAMP means the use of the free
technology on internet. A comes from Apache, this server is freely
available, come with source code and is licensed under a license
that allowed very open modification and redistribution. A special
point is that the original developers lost interest in that project and
moved, leaving users without any support. Those users started to
exchange fixes and information on how to prevent problems and
improve the existing software, this fixes are called “patches”. In
1995, Brian Behlendorf [2] created a mailing list for those users to
collaborate to fix, maintain and improve that software. The name
Apache was chosen from respect for the Native American Indian
tribe of Apache, well-known for their superior skills in warfare
strategy and their inexhaustible endurance. It also makes a cute pun
on "a patchy web server" (a server made from a series of patches).
Currently still is, with more than 65% of the web sites in the world
powered by it.

Describes what AMP Software Technology is. Defines what AMP
applications are. Describes how IEEE 802.N standard is
implemented over AMP applications. It shows how LAMP Software
Technology is used to develop information systems on a wireless
LAN. It combines IEEE 802.N and AMP Software Technology to
make LAMP Software Technology keeps itself as a standard.
I NT RO DU CT I O N
IEEE 802.N refers to a wireless LAN (WLAN), that is a data
transmission system designed to provide location-independent
network access between computing devices by using radio waves.
Wireless LANs are usually implemented as the final link between the
existing wired network and a group of client computers, giving these
users wireless access to the full resources and services of the
corporate network across a building or campus setting. WLANs are
on the verge of becoming a mainstream connectivity solution for a
broad range of clients. The wireless market is expanding rapidly as
businesses discover the productivity benefits of going wire-free.
According to Frost and Sullivan [1], the wireless LAN industry
exceeded $300 million in 1998 and will grow to $1.6 billion in 2005,
6.9 trillion in 2019 to date, WLANs have been primarily implemented
in vertical applications such as manufacturing facilities, warehouses,
and retail stores. The majority of future wireless LAN growth is
expected in healthcare facilities, educational institutions, and
corporate enterprise office spaces. In the corporation, conference
rooms, public areas, and branch offices are likely venues for
WLANs. The acceptance of WLANs depends on industry
standardization to ensure product compatibility and reliability among
the various manufacturers. The Institute of Electrical and Electronics
Engineers (IEEE) ratified the original 802.N specification in 1997 as
the standard for wireless LANs. That version of 802.N provides for
72 Mbps data rates and a set of fundamental signaling methods and
other services.

But as the web grew bigger, economical interests started to grow,
and the Apache web site hosted other projects (such as the perl
project, the PHP project, the Java Apache project). The need for a
more coherent and structured organization that would shield
individuals from potential legal attacks felt more and more
necessary. M comes from MySQL, this is a family of affordable
database servers and tools. The mission of this one is to make
superior data management available for everyone. It contributes to
building the mission-critical, high-volume systems also has definined
a database standard. This is based on its dedication to providing a
less complicated solution suitable for widespread application
deployment at a greatly reduced TCO [3].
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Those database solutions embody an particular software
architecture while delivering technology savings. With superior
speed, reliability, and ease of use, also eliminates the major
problems associated with downtime, maintenance, administration
a n d su p p o r t .

The extension is designed so that web-specific components can be
integrated with the rest of the system, and to exhibit the proper level
of abstraction and detail suitable for developers of web applications.
Architecting web applications is serious business [5]. When put to
the test, the term web application has slightly different meanings to
different people. Some believe a web application is anything that
uses PHP; others consider web applications anything that uses a
web server. The general consensus is somewhere in between. For
our purposes in this paper, we define a web application to be a web
system (web server, network, HTTP, browser) where user input
(navigation and data input) affects the state of the business. This
definition attempts to establish that a web application is a software
system with business state, and that its "front end" is in large part
delivered via a web system. The general architecture of a web
application is that of a client server system, with a few notable
distinctions. One of the most significant advantages of a web
application is its deployment. Deploying a web application is usually
a matter of setting up the server side components on a network.
Another significant difference is the nature of client and server
communication. A web application’s principal communication
protocol is HTTP, which is a connectionless protocol that was
designed for robustness and fault tolerance instead of maximum
communication throughput. Communication between a client and
server in a web application typically revolves around the navigation
of web pages, not direct communications between server side and
client side objects. At one level of abstraction, all messaging in a
web application can be described as the request and reception of
web page entities. Generally speaking, the architecture of a web
application is not that much different from that of a dynamic web site.
The differences between a web application and a web site, even
from a dynamic one, involve its usage. Web applications implement
business logic, and its use changes the state of the business (as
captured by system). This is important because it defines the focus
of the modeling effort. Web applications execute business logic and
so the most important models of the system focus on the business
logic and business state, not on the presentation details.
Presentation is important (otherwise the system wouldn’t do anyone
any good), however, you should strive for a clear separation
between business and presentation concerns. If presentation issues
are important, or even complicated, then they too should be
modeled, but not necessarily as an integral part of the business logic
model. Additionally the resources that work on presentation tend to
be more artistic and less concerned with the implementation of
business rules. One methodology/notation associated with the
development of Web Systems is the Relationship Management
Methodology (RMM). RMM is a methodology for the design,
construction, and maintenance of intranet and Internet web systems.
Its principal goal is to reduce the maintenance costs of dynamic,
database-driven web sites. It advocates a visual representation of
the system to facilitate design discussions. It is an iterative process
that includes the decomposition of the visual elements in the web
pages, and their association with database entities. RMM is a “soup
to nuts” approach to the creation and maintenance of dynamic web
sites. RMM falls short when building web applications. Web
applications, being business logic centric, include a number of
technological mechanisms for implementing business logic that are
not adequately covered by RMM notation. Such technologies as
client side scripting, applets, and ActiveX controls often make
significant contributions to the execution of the system’s business
rules.

P comes from PHP like a widely-used general-purpose scripting
language that is especially suited for Web development and can be
embedded into HTML. If it is necessarily to save bandwidth and
develop locally, it must be to install a web server (Apache). Known
originally as Personal Home Pages, was first presented in 1994 by
Rasmus Lerdorf [4]. He wrote it as a way to track visitors to his
online CV. The first version was released in 1995, he had found that
by making the project open-source, people on web would fix its
bugs. The first version was very straightforward and had a simple
parser which recognised a few special macros and provided some of
the utilities which were in common usage on homepages back then.
The parser was rewritten in mid-1995 and renamed PHP/FI version.
2. The /FI in that version stood for the Form Interpreter which it had
added to PHP to cope with the growing needs of webpages. MySQL
support was also added. PHP/FI underwent massive growth, and
other people on web started to contribute code to it regularly. In mid1997 Zeev Suraski and Andi Gutmans [4] rewrote the main parser,
and PHP shifted to orientated object project. This formed the basis
for PHP3, now named PHP: Hypertext Preprocessor (a recursive
acronym). The latest version, PHP4, is another rewrite by Suraski
and Gutmans and is based around the Zend engine. PHP now has
over two hundred regular contributors working on various parts of
the project. It has a massive amount of third party extension
modules, supports all popular servers natively, and has inbuilt
MySQL and ODBC support. Now there are almost over 5.5 million
domains where PHP is used, and has had a steady usage growth
rate over the past year. It is far and away the single most popular
Apache module, whereas IIS servers (natively supporting ASP) hold
less than half that proportion of the market. LAMP Applications are
web applications, these are considered complex and of mission
critical. But when attempting to model web applications with UML, it
becomes apparent that some of its components do not fit nicely into
standard UML modeling elements. In order to stick with one
modeling notation for the entire system (web components and
traditional middle tier components), UML must be extended. In this
way let us consider the extension to the UML, using its formal
extension mechanism.
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DEVELOPMENT

To accomplish this, DSSS had to be selected as the sole physical
layer technique for the standard since, as noted above, frequency
hopping cannot support the higher speeds without violating current
FCC regulations. The implication is that 802.11N systems will
interoperate with 1 Mbps and 2 Mbps 802.11 DSSS systems, but will
not work with 1 Mbps and 2 Mbps 802.11 FHSS systems.

1. As the globally recognized LAN authority, the IEEE 802
committee has established the standards that have driven the LAN
industry for the past two decades, including 802.3 Ethernet, 802.5
Token Ring, and 802.3z 100BASE-T Fast Ethernet. In 1997, after
seven years of work, the IEEE published 802.11, the first
internationally sanctioned standard for wireless LANs. In September
1999 they ratified the 802.11N “High Rate” amendment to the
standard, which added two higher speeds (17 and 50 Mbps) to
802.11. With 802.11N WLANs, mobile users can get Ethernet levels
of performance, throughput, and availability. The standards-based
technology allows administrators to build networks that seamlessly
combine more than one LAN technology to best fit their business
and user needs. Like all IEEE 802 standards, the 802.11 standards
focus on the bottom two levels of the ISO model, the physical layer
and data link layer, next figure.

The original 802.11 DSSS standard specifies an 11-bit chipping—
called a Barker sequence—to encode all data sent over the air.
Each 11-chip sequence represents a single data bit (1 or 0), and is
converted to a waveform, called a symbol, that can be sent over the
air. These symbols are transmitted at a 1 MSps (1 million symbols
per second) symbol rate using a technique called Binary Phase Shift
Keying (BPSK). In the case of 2 Mbps, a more sophisticated
implementation called Quadrature Phase Shift Keying (QPSK) is
used; it doubles the data rate available in BPSK, via improved
efficiency in the use of the radio bandwidth. To increase the data
rate in the 802.11N standard, advanced coding techniques are
employed. Rather than the two 11-bit Barker sequences, 802.11N
specifies Complementary Code Keying (CCK), which consists of a
set of 64 eight-bit code words. As a set, these code words have
unique mathematical properties that allow them to be correctly
distinguished from one another by a receiver even in the presence of
substantial noise and multipath interference (e.g., interference
caused by receiving multiple radio reflections within a building). The
5.5 Mbps rate uses CCK to encode 4 bits per carrier, while the 11
Mbps rate encodes 8 bits per carrier. Both speeds use QPSK as the
modulation technique and signal at 1.375 MSps. This is how the
higher data rates are obtained. Next table shows the differences.

Any LAN application, network operating system, or protocol,
including TCP/IP and Novell NetWare, will run on an 802.11compliant WLAN as easily as they run over Ethernet. The basic
architecture, features, and services of 802.11N are defined by the
original 802.11 standard. The 802.11N specification affects only the
physical layer, adding higher data rates and more robust
connectivity.

To support very noisy environments as well as extended range,
802.11N WLANs use dynamic rate shifting, allowing data rates to be
automatically adjusted to compensate for the changing nature of the
radio channel. Ideally, users connect at the full 50 Mbps rate.
However when devices move beyond the optimal range for 11 Mbps
operation, or if substantial interference is present, 802.11N devices
will transmit at lower speeds, falling back to 5.5, 2, and 1 Mbps.
Likewise, if the device moves back within the range of a higherspeed transmission, the connection will automatically speed up
again. Rate shifting is a physical-layer mechanism transparent to the
user and the upper layers of the protocol stack.

The three physical layers originally defined in 802.11 included two
spread-spectrum radio techniques and a diffuse infrared
specification. The radio-based standards operate within the 2.4 GHz
ISM band. These frequency bands are recognized by international
regulatory agencies, such as the FCC (USA), ETSI (Europe), and
the MKK (Japan) for unlicensed radio operations. As such, 802.11based products do not require user licensing or special training.
Spread-spectrum techniques, in addition to satisfying regulatory
requirements, increase reliability, boost throughput, and allow many
unrelated products to share the spectrum without explicit
cooperation and with minimal interference. The original 802.11
wireless standard defines data rates of 1 Mbps and 2 Mbps via radio
waves using frequency hopping spread spectrum (FHSS) or direct
sequence spread spectrum (DSSS). It is important to note that
FHSS and DSSS are fundamentally different signaling mechanisms
and will not interoperate with one another.

3.
IEEE 802.11 Data Link Layer: The data link layer within
802.11 consists of two sublayers: Logical Link Control (LLC) and
Media Access Control (MAC). 802.11 uses the same 802.2 LLC and
48-bit addressing as other 802 LANs, allowing for very simple
bridging from wireless to IEEE wired networks, but the MAC is
unique to WLANs. The 802.11 MAC is very similar in concept to
802.3, in that it is designed to support multiple users on a shared
medium by having the sender sense the medium before accessing
it. For 802.3 Ethernet LANs, the Carrier Sense Multiple Access with
Collision Detection (CSMA/CD) protocol regulates how Ethernet
stations establish access to the wire and how they detect and handle
collisions that occur when two or more devices try to

2. Enhancements to the physical layer: the key contribution of the
802.11N addition to the wireless LAN standard was to standardize
the physical layer support of two new speeds, 17 and 50 Mbps.
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simultaneously communicate over the LAN. In an 802.11 WLAN,
collision detection is not possible due to what is known as the
“near/far” problem: to detect a collision, a station must be able to
transmit and listen at the same time, but in radio systems the
transmission drowns out the ability of the station to “hear” a collision.
To account for this difference, 802.11 uses a slightly modified
protocol known as Carrier Sense Multiple Access with Collision
Avoidance (CSMA/CA) or the Distributed Coordination Function
(DCF). CSMA/CA attempts to avoid collisions by using explicit
packet acknowledgment (ACK), which means an ACK packet is sent
by the receiving station to confirm that the data packet arrived intact.

called joining a basic service set), based on signal strength and
observed packet error rates. Once accepted by the access point, the
client tunes to the radio channel to which the access point is set.
Periodically it surveys all 802.11 channels in order to assess
whether a different access point would provide it with better
performance characteristics. If it determines that this is the case, it
reassociates with the new access point, tuning to the radio channel
to which that access point is set, next figure.

CSMA/CA works as follows. A station wishing to transmit senses the
air, and, if no activity is detected, the station waits an additional,
randomly selected period of time and then transmits if the medium is
still free. If the packet is received intact, the receiving station issues
an ACK frame that, once successfully received by the sender,
completes the process. If the ACK frame is not detected by the
sending station, either because the original data packet was not
received intact or the ACK was not received intact, a collision is
assumed to have occurred and the data packet is transmitted again
after waiting another random amount of time. CSMA/CA thus
provides a way of sharing access over the air. This explicit ACK
mechanism also handles interference and other radio-related
problems very effectively. However, it does add some overhead to
802.11 that 802.3 does not have, so that an 802.11 LAN will always
have slower performance than an equivalent Ethernet LAN. Another
MAC-layer problem specific to wireless is the “hidden node” issue, in
which two stations on opposite sides of an access point can both
“hear” activity from an access point, but not from each other, usually
due to distance or an obstruction. To solve this problem, 802.11
specifies an optional Request to Send/Clear to Send (RTS/CTS)
protocol at the MAC layer. When this feature is in use, a sending
station transmits an RTS and waits for the access point to reply with
a CTS. Since all stations in the network can hear the access point,
the CTS causes them to delay any intended transmissions, allowing
the sending station to transmit and receive a packet
acknowledgment without any chance of collision. Since RTS/CTS
adds additional overhead to the network by temporarily reserving the
medium, it is typically used only on the largest-sized packets, for
which retransmission would be expensive from a bandwidth
standpoint.

Access Point Roaming: Reassociation usually occurs because the
wireless station has physically moved away from the original access
point, causing the signal to weaken. In other cases, reassociation
occurs due to a change in radio characteristics in the building, or
due simply to high network traffic on the original access point. In the
latter case this function is known as “load balancing,” since its
primary function is to distribute the total WLAN load most efficiently
across the available wireless infrastructure. This process of
dynamically associating and reassociating with APs allows network
managers to set up WLANs with very broad coverage by creating a
series of overlapping 802.11N cells throughout a building or across a
campus. To be successful, the IT manager ideally will employ
“channel reuse,” taking care to set up each access point on an
802.11 DSSS channel that does not overlap with a channel used by
a neighboring access point next figure.

Finally, the 802.11 MAC layer provides for two other robustness
features: CRC checksum and packet fragmentation. Each packet
has a CRC checksum calculated and attached to ensure that the
data was not corrupted in transit. This is different from Ethernet,
where higher-level protocols such as TCP handle error checking.
Packet fragmentation allows large packets to be broken into smaller
units when sent over the air, which is useful in very congested
environments or when interference is a factor, since larger packets
have a better chance of being corrupted. This technique reduces the
need for retransmission in many cases and thus improves overall
wireless network performance. The MAC layer is responsible for
reassembling fragments received, rendering the process transparent
to higher-level protocols.

While there are 14 partially overlapping channels specified in 802.11
DSSS, there are only three channels that do not overlap at all, and
these are the best to use for multicell coverage. If two APs are in
range of one another and are set to the same or partially overlapping
channels, they may cause some interference for one another, thus
lowering the total available bandwidth in the area of overlap.
5. Ease of Management: Since an 802.11 wireless LAN differs from
standard 802.3 and 802.5 wired LANs only at OSI Layers 1 and 2,
one should expect at least the same level of manageability from
these products as one finds for wired networking products. At a
minimum, the products should come with SNMP 2 support so that
they can be automatically discovered and managed using the

Association, Cellular Architectures, and Roaming: the 802.11 MAC
layer is responsible for how a client associates with an access point.
When an 802.11 client enters the range of one or more APs, it
chooses an access point to associate with (also
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same tools employed for wired LAN equipment. And one should
assess carefully what can be controlled via the SNMP MIB. Some
products measure and control a number of Ethernet and radio
variables in the access point, while others provide only a basic
Ethernet MIB. Beyond SNMP, it is useful to be able to configure and
probe APs via an easy-to-use interface like a Web browser. Some
vendors have built Web servers into their APs for this reason.
Finally, the ability to manage, configure, and upgrade APs in groups
simplifies WLAN administration.

8. An AMP application on WLAN must be considered as an intranet
application. An intranet is a network within an organization that uses
Internet technologies to enable users to find, use, and share
documents and Web pages. Corporations use intranets to
communicate with employees. In some large companies intranets
are used as the primary way for employees to obtain and share
work-related documents, share knowledge, collaborate on designs,
access e-learning and learn about company news. Intranets use
traditional Internet protocols, TCP/IP and HTTP to transfer data,
they usually reside behind firewalls, for security, and are not limited
by physical location anyone around the world can be on the same
intranet. Intranets also link users to the outside Internet, and with the
proper security in place may use public networks to transfer data. It
can use AMP servers in order to host the organizations applications
as discussed in “An AMP Application Developed On A
Noncompatible Platform” [6]. AMP applications have dynamic
scripting capability that works in tandem with HTML and PHP code,
separating the page logic from the static elements (the actual design
and display of the page) to help make the HTML more functional
(g.e. dynamic database queries). Due to its open-source nature, if
there is something it cannot currently be done in PHP itself there is
possible to write a PHP [7] module or extension in C code to extend
its functionality so that it can be done from within PHP itself. This is
made possible through the well-documented API which is available
to all. Now, the team has assembled an intranet consisting of
several Apache servers that communicate with client browsers using
a couple of IEEE 802.11N switches in order to plug with the rest of
the network. AMP Software Technology provides a more convenient
way to code a internet and intranet systems. AMP applications are
fully interoperable with all kind of client hosts and reduce installation
efforts to the Apache web server. The AMP servers are programmed
using an IDE environment assembled by the team, it is based on
Eclipse 3.1.1 [8] and incorporates internet tools such as Java
compilers, Visual GUI builders, tools for several Apache web
servers, PHP-Eclipse and contains translations for several
languages, including Spanish. If it adds a free UML Eclipse plug in
the dependencies on Rational Rose can be reduced. This assembly
can be downloaded from [9].

6. Range and Throughput: 802.11N WLANs communicate using
radio waves because these waves penetrate through many indoor
structures or can reflect around obstacles. WLAN throughput
depends on several factors, including the number of users, microcell
range, interference, multipath propagation, standards support, and
hardware type. Of course, anything that affects data traffic on the
wired portions of the LAN, such as latency and bottlenecks, will also
affect the wireless portion. When it comes to range, more is not
always better. For example, if the network requirement is for high
performance (5.5 or 11 Mbps) and complete coverage, long range at
lower network speeds (1 and 2 Mbps) may make it difficult to employ
a channel reuse pattern while maintaining high performance.
7. Mobility: While 802.11N defines how a station associates with
APs, it does not define how APs track users as they roam about,
either at Layer 2 between two APs on the same subnet, or at Layer
3 wh e n t h e u se r cr o s se s a r o u t e r b o u n d a r y b e t we e n su b n e t s. T h e
first issue is handled by vendor-specific inter-AP protocols, which
vary in performance. If the protocol is not efficient, there is a chance
of packets being lost as the user roams from access point to access
point. Eventually WECA and the IEEE are likely to create standards
in this area. The second issue is handled by Layer 3 roaming
mechanisms. The most used of these is Mobile IP, which is currently
known as RFC 2002 in the Internet Engineering Task Force (IETF),
next figure.

CONCLUSIONS
802.11N WLANs are already commonly used in several large
vertical markets. IEEE 802.11N standard is the first standard to
make WLANs usable in the general workplace by providing robust
and reliable 17 Mbps performance, five times faster than the original
standard. The new standard will also give WLAN AMP applications
the freedom to choose flexible, interoperable solutions from multiple
vendors. Broad manufacturer acceptance and certifiable
interoperability means users can expect to see affordable, highspeed wireless solutions proliferate throughout the intranets. This
global wireless LAN standard opens exciting new opportunities to
expand the potential of network. It reduces costs spent in a IEEE
802.3 LANs. LAMP Software Technology is a free internet systems
technology that can be used over IEEE 802.11N Networks. The
main contribution is the development of a standard way to develop
systems that work on intranets over a WLAN. It was incorporated
IEEE 802.11N WLAN standard and free IDE to maintain high-level
st a n d a r d .

Mobile IP works by having an access point assigned as the “home
agent” for each user. Once a wireless station leaves the home area
and enters a new area, the new access point queries the station for
its home agent. Once it has been located, a packet forwarding is
established automatically between the two access points to ensure
that the user’s IP address is preserved and that the user can
transparently receive his or her data. As Mobile IP is not finalized,
vendors may provide their own protocols using similar techniques to
ensure that IP traffic follows a user across networks separated by a
router (e.g., across multiple buildings). An incomplete but useful
alternative to the Layer 3 roaming problem is to implement the
Dynamic Host Configuration Protocol (DHCP) across the network.
DHCP allows any users who shut down or suspend their portable
computer before crossing to a new network to automatically obtain a
new IP address upon resuming or turning on their notebook.
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