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Mobile user applications (mobile inventory control, Application layer
product location, mobile entertainment, mobile information,
mobile distance education).
Wireless user infrastructure (browsers for hand held devices) Software layer
Mobile middle ware. Wireless application protocol (WAP) Middle ware
Wireless network infrastructure. Cellular systems, wireless Hardware layer
in local loop, satellite.

Figure 1.  Layered archi-
tecture of m-commerce
[adapted from 1].

Box 1.  Wireless Application Protocol (WAP)

Mobile commerce requires use of wireless communication between mobile devices such as personal

digital assistants or cell phones with servers, which are normally connected to the internet.  Fixed

computers connected to the internet use a set of standard rules to communicate with one another called a

protocol.  This protocol is known as TCP/IP (transmission control protocol/internet protocol).  The

internet protocol routes small packets called datagrams belonging to a message, using the address of the

intended receiver.  TCP provides an error free connection between the sender and the receiver.  In this

protocol the sender dispatches a datagram and waits till it gets back an acknowledgement of its safe receipt

(from the receiver) before despatching the next datagram.  Mobile hand held devices connecting to the

internet have two problems.  Cellular wireless communication is slower and the delay is variable as it

depends on the base station in each cell for despatch of datagrams. Hand held devices have a small screen

and limited computing power.  They cannot compete with a PC, which has a large screen  and high

computing capability. Thus both the communication protocol and the application environment have to be

different to cater to mobile devices’ special requirements.  This has led to wireless application protocol

(WAP) for mobile devices.  The communication protocol is a variation of TCP/IP called UDP/IP.  In this

protocol the sender despatches datagrams without waiting for acknowledgement.  This is less accurate but

faster in a wireless environment.

The application layer of the protocol is called wireless applications environment (WAE) which supports

three different applications.  A wireless mark up language called WML which is similar to XML, WML

script is similar to Java script and WTA (wireless telephones application), an interface which allows WAP

to access a phone’s features.  WML recognizes the fact that screen size of a mobile device is small and

available computing power is low.  Although WAP uses its own protocols, it is designed to be compatible

with internet.  Pages written in WML travel across the internet using http over TCP/IP and are converted

to WAP at the gateway between the fixed internet and the wireless network.
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Peer to peer

computing, or P2P

computing for

short, is the

technology in

which computers

connected to a

network (such as

internet)

communicate

directly with one

another and

manage computing

tasks without

intermediation by a

server.
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Box 2.  What is MP3?

The audio file exchange in P2P computing would not have been possible but for MP3.  MP3 is the short

form for Moving Pictures Experts Group – Version 2 – layer 3 – audio compression standard.  A typical

audio music covers the frequency range 15 Hz to 20 KHz and is a continuous waveform.  This continuous

waveform is sampled at discrete intervals and the amplitudes represented by digital values.  This is done

by using an analog to digital converter which is an integrated circuit chip.  This digital information is

stored in a CDROM.  In good quality CDs 44,100 samples/second are taken in order to preserve the

information in the audio signal.  The amplitudes are represented using 16 bits, which gives adequate

amplitude range.  As most audio CDs are stereophonic, 2 channels are recorded.  Thus the total number

of bits required to store a minute of music is:

44100 ´ 16 ´ 2 ´ 60 = 84.67 Mbits.

If this digital file is to be sent using the internet, we have to use a modem.  Most home connections use

modems, which can at the most transmit 56 Kbits/second.  The time taken to send a file which has 1 minute

of music is thus (84670/56) seconds = 25.2 minutes, obviously impractical.  Thus the music file should

be compressed if it is to be sent using the internet.  The basic question which arises is whether it is possible

to compress a music file without sacrificing its tonal quality.  The answer is yes and that is what MP3 does.

The compression algorithm uses characteristics of the human ear such as the fact that if two sounds play

simultaneously the louder one is heard rather than the softer one.  The sampling rate can be reduced during

periods, where the frequency of the audio waveform is low.  MP3 algorithm compresses the file size by

a factor of 10 to 14.  Thus a music file storing one minute of music can be transmitted in about 2.5 minutes

– still large but practical.  When the compressed music file is received it is stored in the hard disk of a PC.

Software in the PC is used to expand the MP3 file and play it using the speakers attached to the PC.

Recently MP3 audio players are being marketed, which store MP3 music in solid state memory – usually

a flash memory.  These players have a microprocessor to expand the MP3 files and give high quality audio.

The memory available in such players is around 64 MB to 128 MB.  Assuming that MP3 compresses the

audio file size by a factor of 10 we can store in a 64 MB memory (64 ´ 8/8.467) = 60 minutes of music.

MP3 players using solid state memory are compact and thus portable.
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The fact that

Napster provided

the technology,

which enabled the

exchange of

copyrighted music

without the

copyright owners‘

permission led to a

case in a US court.
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An interesting

application of Peer

to Peer computing

is SETI@home,

which uses the

CPUs of idle or

under-loaded

computers to run

applications that

analyze radio-

telescope data.
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Box 3. The Napster Story

The idea of sharing music files using the internet was in the minds of many people but it was technically

difficult in mid 1999.  Shawn Fanning, who was a second year student at Northeastern University in

Boston, was convinced that there should be an easier way to do it and was consumed by the idea.  He

dropped out of college and worked alone with his lap top computer for 6 months and developed the music

file sharing program and named it Napster which was his nickname in high school.  He was barely 19 at

that time.  Fanning’s program ranks among the greatest internet applications ever.  Napster’s site is the

fastest growing in history crossing 25 million users within its first year of operation. Industry program-

mers opine that Fanning’s program could not have been written by any one older than 21 or by a team of

programmers!  It was an individual effort and Fanning did not understand the legal implications and

nobody told him it could not or should not be done!  The recording industry filed a case against Napster

for copyright violation.  Even though Napster does not  store music files and distribute them it facilitates

others to infringe copyright.  The recording industry was alarmed because of the enormous popularity of

Napster with a user base of tens of millions of persons.  Napster’s argument was that what they did was

perfectly legal as it does not store music files and distribute them.  It only provides a directory of available

music files to its users.  Actual copying is done by individuals for which Napster is not liable. In March

2001, Napster lost its case and has been asked to remove all copyrighted music from its directory.  The

judge maintained that Napster was an accessory to music piracy and was thus indirectly responsible for

violation of copyright laws in USA.
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The Information

technology act is a

landmark act,

which now gives

legal status to e-

mail

correspondence

and soft-copies of

documents.
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It is heartening to

note that India is

one of the few

countries in the

world, which now

has an IT law in

place.

Measure what is measurable, and make mea-

surable what is not so.

Quoted in I Gordonand and S Sorkin

The Armchair Science Reader (New York, 1959)


