DATA BANDVWID'-I'H MANAGEMENT SYSTEM AND METHOD

FIELD OF THE INVENTION

The present invention relates to a data bandwidth management system and
method. The system and method are particularly suited, but not limited to the
| manegement a’n'd allocation of data bandwidth to mobile prebaid subscribers
and will be described in this context.v '

BACKGROUND ART

‘The followrng discussion of the background to the mventlon is intended to
_ facrhtate an understandmg of the present invention only. It should be
appreciated that the discussion is not an acknowledgement or admcssron that
any of the matenal referred to was pubhshed known or part of the common
, general knowledge of the person ek:lled m,the_ art in any junsdxctcon as at the
priority.date of the invention. - ' o

“Aiwayevon”- or "24/7" Internet data -access' is generally available in markets
where maAjority of telecommunicaﬁon-FCarrier“ subscribers prefer mobile data
‘ -post-paid plans. Subecribers of 'such post-paid- plans generally do not mind
paying more per month to have un!rmrted Internet data aocess or a data usage ’

capped at a large srze for example >2 Grgabytes (GB).

~ However, provxdmg "always on" lntemet or data- connection has remained é
challenge for te!ecommunications carriers in markets dominated by users who
_ prefer 'prepaid plans" (or “péy—as"you‘gb” plans) In these markets, users are
less willing to pay a re!atrvely larger subscription fee for internet access.
~Another van_atlon to the pay-per—specrﬂed time model may be a daily “always

”

- on” access to selected web resources including websites such as

‘Facebook™. Twitter™ and YouTube™.

As -'cost is an ihpodant concern for prepaid olan -users, a challenge for
teiecommuniciations'carrie_rs is to deliver Internet connection at relatively lower

| “sachet” price points - yet providingf. prepaid plan users an “always on”

' ex‘perience. While this may be possible for certain client devices (e:g. "feature
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' phones” and Blackberry smartphones)- which are efficient in terms of
conéumihg data b‘andwidth it is typica!ly difficult to implement such “sac’het”
price points for more recent smartphones models which allow multiple

" programs (or more co[!oqu:a[ly known as “apps”). These smartphone models |

require relatively hxgher data bandwidth. There is thus a need to capture the

market of these emartphon'e users by providing these with certain ﬂexibility in

: controihng and adjustmg their data bandwidth usage SO as to xmpiement such

“sachet” price pomts

Presently, while it is possible for prepaid plan users to control data bandwidth

“and monitor their bandwidth usage to some extent, known control
mechanisms in place are generally between a few fixed bandwidths levels and
require conscious manual controi by the user of the smartphone. Although
\ such'control meéchanisms are better than the relatiVely coarser ‘thrott_[e’-"de—
throttle’ all- or—nothing apbroaches (i e. data aeces's may ohly be switehed from
an “all"- maximum data bandwidth, to a “nothing”- no data bandwxdth) such
control which is typlcaHy admnmstered by the service provnder there ex1st a
need to improve such bandwidth control mechanism to provnde seamless
experience to prepaid subscribers below a certaln price pomt There also.
exnsts a need to provcde feedback to users on the suitability of thelr data
service plan usage. '

' SUMMARY OF THE INVENTION

~In accordanc_e with-an aspect of the present invention there is a system for
' managing.ahd allocating data bandwidth to a :client device compriSing a
- moniioring'and traffic management module disposed within_the dient de'vi‘ce;
the monitoring and traffic management module arranged to monitor data
usage on the client device; and a data traffic manager operable to allocate
data bandwidth to the client ‘devic-:e and receive a request from the monitoring
and traffic management module; the req!.iest comprising an instruction to the ’
data traffic manager to allocate a suitable data bandwidth to the client device

" depending on data usage.



The monitoring and traffic management module in-the client device provides
for real time monitoring and more accurate analysis of an individual's data
-usage prdfile in order for a ser_vice provider to make suitable
recommendations and "provkide an overall seamiess experience to the
individual, - | |

Preferably the system comprises a default mode wherein the datarproﬁie
'"cori'esponds to a throttled data bandwidth of more than 100 kilobits per -
second: - '

Preferably, upon detection by the monitoring and traffic management module _
that thé client device is being started/restavrtéd, recéntly turned active from an
idle- mode or experiences a spike in CPU usage, the monitoring-and traffic
management module is operable to send a request to instruct the data traffic
manager to allocate the maximum available data bandwidth to the client
device for a pre-detefmined period of time, after which the data bandwidth ‘
allocated to the client device returns to the. default mode. Such pre-
: “determ'ine‘d period of time is set to allow for the proper loading/re-loading of

various startup services, ihitiall processes and “apps”.

In apcordance with another aspect of thev present invention there is ’a.system
for determining a suitable Internet data connection fdr a pre-paid subscriber
comprising a monitoring and traffic management module disposed within a
client device of the pre-paid subscriber, the monitoring éhd traffic
management module arranged to determine and analyse the Internet activity
of the prepaid subscribér vbased on the usage of the client device on a real-
tifne basis to generate a user profile; and a data traffic manager cbmpriSng a
-plurality of lht_emet data connection types; each Internet data connection type
| comprising at least a prior'itized set of web resourcesi Whel;ein the monitoring
and traffic management -module is operable to send a request to the data -
traffic manager; the request comprising.an instruction to the data traffic .
rhanager to ldad ah Internet data connection type from a pfurality of Internet

~ data connection  types depending on the user profile of “the pre‘-pja'id'
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'subscﬁben

Preferably, the user proﬁie of the prepald subscriber is mamtamed on an
independent thlrd party server. ‘

Preferably, the set of web resources are prioritized using weights‘ assigned
" based on the frequency of the web resources visited by the pre-paid
subscriber for a pre-determined period of time.

4

| Preferabl_y, the anitering and traffic .mahagement module is operable to

' continuously monitor the pre-paid-subscriber's lnterhet activity.

'4 Preferably, the monitoring, and traffic management module is arranged to
provide recommendation on suitable type(s) of data profile based on the user
profile, ' | -

Preferabiy,‘ the monitormg and traffic management module is Lkoperable to
monitor at least one of the following:- operating system activity, central
processing usage (CPU) type/quality of data connect;on ‘and the actual
. bandwidth usage of partncular processes and apps '

In accordance with a third aspect of the preseht'mventiOn there is provided a
method for managlng and allocating ‘data bandwidth to a chent device
comprising the following steps:- o |
a. momtormg data usage on the client device by a -monitorihg and traffic
management module disposed within the client device'

'b. - sending a request from the monitoring and traffic management module
~ to a data traffic manager to allocate data bandwndth to the client device; ,

C. the request comprising an instruction to the data traffic-manager to
allocate a suitable data bandwidth to the client devme dependmg on data’.

‘usage of the client device.

Preferably, the method comprises a default mode ‘wherein the data profile

corresponds to a throttled data bandwidth of more than 100 kilobits per
. T ,



second.

Preferably, the monitoring and traffic management module detects that:the
client device is being started/restarted, recently turned ac‘rive from an idle
mode or expenences a spike in CPU usage and sends a request to instruct
- the data traffic manager to provide maximum available databandwidth o the
chent device for a pre- -determined penod of time, after which the data -
bandwrd’rh aHocated to the client device returns to the default mode |

In accordance with a fourth aspect of the present invention, there is provided

a methcd for determrnmg a surtable intemet data‘-connection for a pre- -paid
subscriber compnsrng - o .

a determrnmg and analyzmg lntemet actrvrty of the pre -paid subscnber

on a real time basis by a monrtonng and trafﬁc management modu!e drsposed

within a client devrce

b. generating a user prof ile based on the usage of the chent device to

generate a user prof le; L o

¢ sendrng a request from the monrtormg and traﬁ-’ ic management moduie

. to a data traffic manager to allocate data bandwrdth to the client device, the

data traffic manager comprising a_ plurality of tntemet data connection types

each Internet data connection type comprising at least a prrontrzed set of web

resources : o g ‘

d.  the request comprising an instruction to the data traffic manager to load

an Internet data connection type from:a p(urahty of lntemet data connectron ,

| types dependrng on the user profile of the pre- pa(d subscnber

| Preferably, the data profile of the pre-paid subscnber is marntarned on an
independent thrrd party server,’ ’

| Preferably, the set of web resources are pnonttzed usmg werghts assigned
based on the frequency of the web resources vrsrted by the pre-paid
subscriber for a pre -determined period of time.
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Preferably, the monitoring and traffic management module further operates to

continuously monitor the pre-paid subscriber's Internet activity.

~Preferab}y, the monitoring and traffic management module further provides

recommendation on suitable type(s) of data profile based on the user profile.

Preferably, the monitoring and traffic management module further operatee to
monitor at least one of the following:- operating system activity, CPU usage,

type/quality of data connection, and actual bandwidth consumption.

In accordance with a fifth aspect of the present invention, there is a client
device installed with software thereon, the software executable to perform any

of the method of the third and fourth aspects of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mventron will now be described, by way of example only, with

reference 1o the accompanying drawings, in which:

Fig. 1 is a schematic repreSentation of a system in accordance with an
embodiment of the present invention; and

Fig. 2is a schematrc representation of a system in accordance wrth another
-embodrment of the present lnventnon

Other arrangements of the invention are possible and, consequently, the
accompanying drawings are not to be understood as supe'rseding the

generality of the preceding description of the invention.

PREFERRED EMBODIMENTS OF THE INVENTION

~ The inventors had carried out studies on different types of smartphones and

realized that different operating system-platforms (such as iOS™, Android™)
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are in-built with 'diﬁerént i.nternal network optimization tools. These
optimization tools prioritize  certain - dedicated 'software" applications
(coHQQUiéHy known as ‘apps’), data packets, and activities performed by a
- user over other apps, data packets, and activities depending on factors such
as the smartphone’s CPU power consumption, bandwidth requirement of
certain processes and apps, and/or existing data lnternet connection quality
' (Whether‘via-Wi-Fi, LTE, 2G, or 3G etc.). A smartphone operating system will
'typically provide a coarse form of optimization on usage of the phone'’s
available data bandwidth so as to ensure the best user expenence possible.
In other-words, generally vonce calls, push notifications for messaging app will
be pnormzed over app updates. For such activities considered to be of higher
" priority, all available bandwidth for the activities will be utilized. HQWever, such
type of optimization is generally not suitable for prepaid subscribérs who wish
: to. pay less for consuming less bandwidth; because this form of optimizatién
assumes that the maximum\ allowable bandwidth is offered to the user at most

times, e.g., at full 3G or LTE speeds. .

Based o‘n certain studies, the inventors further noté th»’at’the» b’éndwidth usage - |
of a user who performs cél“cain activities including catch-up videos, music .
Streaming,'media downloads versus another user who merely surfs, Cnats and
“occasionally access social media such as Facebook™, and Twitter’ M when
tagged or mentioned is about twenty tlmes more. Hence, the present -
’ mventlon should at least segment users between heavy usage categdfy and
the casual usage category. ’ » |

In accordance with an embodiment of the present inventio_n‘th,ere is a system

10 for managing data bandwidth provided to a client device 12 comprising:-

- a monitoring and traﬁicvmanagement module 14 vdisposéd within the client
device 12, the monitoring and traffic management module 14 arrénged fo'
monitor data usage on the client device 12; and a data traffic manager 16
Ope‘rable to allocate data bandwidth to the client device 12 and receive a
request 20 from the monitoring and traffic - management module 14; the

“request 20 comprising an instruction to the data traffic manager to provide a
N - .7 ) . .



suitable data bandwidth to the client device 12 depéhding on the data usage.

The client "dévi(:e 12 may be any computer device capable of accessing
Internet (Worid Wide Web or WWW) via various means including and/or wired
data services and wireless services such as but not limited to GPRs; EDGE,
2G, 3G, LTE, 4G-, Wi-Fi, ét‘c. The monitoring and traffic management module
~ 14 may be a ‘plug and play’ device such as-a USB dbngle ora dedicated
softwére application installable/installed on client device 12. Thé monitoring’
and traffic management module 14 may further be integrated within the client

device 12 as a hardware or software module.

Monitoring and traffic managelﬁent ‘module 14 is oper‘able to be in data
* communication with the data traffic ‘manager 16. Data traffic managér 16 is
operable to process requests 20 originating from the monitoring and traffic
, managementkm'odvul‘e 14 to allocate suitable data ‘bandwidth to the client

device 12.

Data traffic manager 16 may be within a proxy gateway server for connection
- to the Internet. The data traffic managér 16 chpfises a bandwidth adjuster:
22 and ‘a deep- packet inspéctor 24; Bandwidth a’djuster‘22 is arranged'tb
receive at least one request 20 for allocating suitable bandwidth to the client
device 12 based on the request. Deep pécket inspector 24 is arranged to
provide periodic or random peeks into the data traffic of_client device 12 in
order to suitably determine the data profile of the user of the client device 12
based on whe{her the user of the client device 12 is surfing casually, voice
calling over data, messaging, downloading media, peer—to—péer fnedia sharing

(torrenting), downloading or updating apps, just to name a few.

_The requests 20 are likely via one “or more Appiication‘ Programming
interfaces (or AP!S) or similar. The requests 20 are mostly real-time
connécﬁvity means. Other forms' of cOnnectivityAmay also be in the form of
simple text or Short Mességing Service (SMS), Unstructured Supplementary
Service Data (USSD) messages or any other form of an electronic

signal/message for such a purpose.



The monitoring and traffic management mo_dule 14 is cohfigured or arrenged
to mohitor one or more 'of} the fo!lowing activities that consume data
bandwidth:-

Internet access by software applications in the client device 12;
Operating system processes and activities;
Central Processmg Unlt (CPU) boot-up and usage; and/or

Quality of data connection (e.g. speed of connectnon measurable via Iatency,‘
ping tlmes whether on EDGE/3G/LTE etc. )

And'in cases where allowed by the operating system, actual data bandwidth
consumption. '

Based on the 'monitorin_g of these a‘ctivities:, the monitorin'g and traffic
’management module 14 will send requests 20 to data traffic manager 16

based on the following set of rules:-

Maximum bandwidth (de-throttle) to be made available to the client device 12

where one of the following happens:-

‘s When software applicatieh(s) inetalled on client device 12 that requires.
heavy refreshing and syncing with cloud-based servers has been
activated or just turned active again (after being idle' for quite some
time); | '

e When software application(s) installed on client de\}ice 12 spikes in
.'terms Qf CPU usage, suggesting renewed activity or the need for

downloading or uploading of heavy files and media.

o When the client device 12 has just been restarted or turned active
again after being in idle mode for some time. In such cases, the client
device 12 will be refreshing or synchronizing contact details, schedules,

tasks and notes. It may also fetch emails, check notiﬁcatiohs, etc; and



o When the IP address of the client device 12 has ‘changed. Change in IP
address suggests a recently -awakened client device 12 or a client
device 12 that just got back its Internet connection. In such eaées, the
client device 12 will be refreshing or synehronizihg contact detailvs,
schedulee, tasks and notes. 'It‘ may also fetch emails, check

notifications, etc.

"~ In addition tfo sehding request 20,’ the monitoring and traffic managenﬁerﬂ

-module 14 may be operable to be 'Ain data communication with the data traffic
" manager 416‘to“verivfy and check the user prefe’rence (based on data obtained
from the data usage of the user) generated by the deep packet inspector 24 in
the event where'the deep packet inspector 24 is required. Once Verified, the
monitoring and traffic management module 14 sends a request 20 to de-
throttle (allocate maximum bandwidth), throttle (allocate a pre-determined
capped bandwidth), and/or verify the checked user preference back to the
data traffic manager 16.. Upon receiving the requeét 20 and upon verificatiqh,
the data traffic -manéger 16 may deathrotﬂe (allocate maximum bandwidth),
throttle (aHeca‘re a pre-determined capped bandwidth), ‘and/or prioritize certain
“web resources (data packets, URLs etc.) based on the user preference. Each

user preference may be stored in a central server 26.

The monitoring and traffic management module 14 may be arranged to
provide recemmendation on different services, data plan vor stock-keeping
units deemed suitable for the user of the client device 12 based on the veriﬁed
user preference. For example, ‘if the monitoring and traffic management
module 14 detects frequent video sharing activity, it will recommend a data
service that prioritiZes such type of usage access to the user, while throttling
or de-prioritizing all other traffic, including other media streams, such as those

unrelated to the sharing of video.

Recommendations may be in the form of a push alert notification displayed on

the screen of the client device 12, such as an alert notification to the user to

consider turning off all auto synchronization which may consume unnecessary'

-bandwidth while on a relatively low bandwidthvade (e.g. 3G as oppoeed to
10



Wi-Fi). Another example- may be in the form of displaying an on screen
message upon detection by the monitoring and traffic management module 14
that the user is accessing a heavy bandwidth usage activity such as file

“sharing in a relatively Iow bandwidth mode which is not recommended

Examples of different services, data plan or stock-keeping units are as
follows:-

a. Fuii.speed internet (3G, 4G, LTE) at a higher Committed Information Rate
(CIM) and an MIR (Maximum Information Rate) at much more than 100

’kilobits per second (kbps), and typicaliy in the 1-2 Mbps range for 3G and 5-
20 Mbps for LTE connection;

b. PrioritiZation of data bandwidth or traffic for selected software applications
access to the Internet over others if user is deemed to prefer access to these

selected software apphoa’uons over others

.C. Pnontization of data bandwidth or traffic for selected Internet resources, e.g.
~games over others .if user is deemed to prefer access to these Internet

resources over others; and

d. Prioritization of data bandwidth or traffic for selected media data type traffic,
e.g. voice calls, photo sharing, mes'saging' software applications, notifications

over others.

" The monitoring and traffic management module 14 is further able to determine |
the “software appiication(s) activated, the time of day the _software
- application(s) is/are activated, and the frequency of usege of these software
application(s). The monitoring and traffic management module 14 is-also able

to ascertain CPU usage and in certain cases, actual bandwidth'oonsumption.

The invention will now be described in the context of a prepaid subscriber of a
ieieoommdnioations system 10 having a smartphone 12 as client device, with
a monitoring and traffic management ‘app’ (Traffic App) 14 installed on the

smartphone 12. .

Upon Iaunohing the Traffic App 14, the Traffic App 14 monitors the data
11 :



usage/activities of the smartphone‘ 12 in the context of the Internet connection
and generates a user profile/user preference data based on suveh» ac’riviﬁes.b
The Traffic App 14 a‘lso monitors the existing data service plan that the
prepaid subscriber has subscribed to and sends an instructing request 20 fo
the data traffic manager 16 to begin serving this type of plan. For example, if a
“Video Sharin‘g Plan” is chosen by the prepaid subscriber, the data traffic -
“manager 16 will proceed to p_rioritize traffic_exehange with eerta’in URLs :_or P
addresses such-as Vine™ or Instagram™ to the subscriber over other
activities performed by the subscriber. Once traffic exchange is detected the
Trafﬂc App 14 will alert the data traffic manager 16 via its API connectivity 21

and the data traffic manager 16 will proceed accordingly.

The Traffic App 14 continues to' monitor the activities and will make
‘recomme_ndations if the current data plan is not ideal for the type of Internet
activity. If required, Deep packet inspector 24 is ‘activated to provide periodi}c
~or random peeks into the data traffic of client device 12 although it is fo be
appreciated that it is the Traffic App 14 which determines and analyses the
prepaid ‘subscriber's behaviour and Internet aetivity generally. This is a
conscious choice as a deep packet_‘ inepector 24 at the telecommﬁnications
network:level has limited customization capability and would not approximate
the accuracy of analysis capable at the. individual client device 12 level. -
) Further,‘\ the data traffic manager 16'is ‘generany less adaptive and requires’
more set-up time to conform to a subscriber’s preferred type of service.- The
data traffic manager 16 also has limited capability, if at all, infprofiling every
subscriber. A key advantage of the use of Trafﬁc App 14 at the client device -
12 level ie to minimize dependence on the telecommunications system 10‘ to
do the customization work for its millions of subscribers by placing fhe burden
of analysis and customrzatron on the Traffic App 14. The data traffic manager '
16 is arranged to simply take instructions from the Traffic App 14 including-
throttle, dethrottle, prioritize traffic with certain URLs, deprioritize others,

“prevent torrenting, etc.
The discussion above explains how based on a specific plan or consumer
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preference, the Traffic App 14 will prioritize interhet traffic. Concurrently, the
Traffic App 14 constantly monitors and updates its profile of the prepaid
subscriber, learning over time the internet éctivities (apps and URLs) most
important to him. Hence, it is not always necessary for the subscriber to be
prompted to make an exp}icit choice. If fo.r instance the Traffic App 14 ndtes"
through learning over time, specific URLs which are important to the
subscriber, example, a prepaid subscriber frequen‘tly checks his news-via
Google News, the Traffic App 14 notes the sa‘me and when the subscriber
visits néws.google.com, thé.Traﬁic App 14 will prioritize this traffic through
known Quality of Service (QOS) techniques.

‘The Traffic App 14 may optionally take 'into- consideration how much of the
implied target megabytes (MB) usage daily Yé user has consumed, and will
then, rélax the MIB (de-throttle) for intemef activities and URLs importaht to
the ‘subscrikber. | It constantly calculates usage and check if the
" telecommunication 'systemj() target MB usage allowance can accomModate
a de-throttling or increase of the MIR. We note that the telecommunications
. proVidervorAMoAbile Network Operator, in order to be profitable, must manége a .
subscriber’s l(daily and “pe_ék hbur’) bandwidth consumption vis-a-vis how

“much it charges for the data service.

As an optional feature, a subscriber's historical and behavioural proﬁble may be
arranged to be ’kept‘ and maintained by a'third party server service providér
30. In such an arrangement, the historical and behavioural profile is not
resident at the telecommunications system 10 or the data traffic manager 16.
This means that ‘a subscriber can change his account within the
‘telecommunications system 10 (e.g., change mobile-phone MSISDN) and be
able to access and restore his original profile if required. A social network
account such as Facebook™ or a Gmail™ account may be used as an
unifying ID. |
A subscriber may have multiple profiles per account. He might like to do this if
“he has several client devices 12, for instance, an iPhone™, an iPad™, and an

Android™device. As each of such client device 12 behaves differently as far
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as data consumption rs concerned, i_t,_i's therefore important to know the client
‘device 12 being used so that proper recommendations could be made if

required.

An added advantage bf the approach is that the prepaid subscriber can switch
to another telecommunications Systém, or go on roaming mode, and if that
particular telecomfnunicétions system is ehéb!ed with the present invention or _
has a data traffic man}agér’ compatible with the 'sy‘stem 10 of the present ',

invention, the subscriber Qah use the same profile he has always used.

In another embodinﬁent,. where like numerals reference like parts, there is a
system 10 fo_r determining a suitable Internet data connection for a prepaid
subscriber comprisi’ng: a monitoring andltrafﬁc management module 14
disposed within a client device 12 of the prepaid subscriber, the ‘monitoring
and traffic m‘anagemer;t module 14 arranged to determine and analyse the
Internet activity of the pre-paid subscriber on a real-time basis based on the
- usage of the client device 12 to generate a user profile 18; and a data traffic

manager 16 comprising a plurality of Internet data connection. types; each
) Internet data connéctioh type comprising at least a prioritized set of web
resources; wherein the monitoring and traffic ‘mahégement module:?14 is
op’erabléto send a request 20 to the data traffic manager 16; the reqUest 20
comprisihg an instruction to the data traffic manager 16 to load an Internet.
data connection type from a plurality of Internet data connection types
depending on the user profile 18 of the pre-paid éubscﬁberﬁ The user profile
18 may be generated by using the data obtained to determine Lxs.er preferehce'
as described in the earfier embodiment.

In the embodiment, the system 10 is a mobile network operator or Internet
service provider. The Traffic Manager 16 may be within the mobile network

operator or internet service provider.

It is to be understood that the above embodiments have been provided only
by way of exemplification of this invention, and that further modifications and

improvements thereto, as would be apparent to persons skilled in the relevant
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art, are deemed to fall within the broad scope and ambit of the present ’
invention described herein. It is further to be understood that features from
one or more of the described embodiments may be combined to form further |

embodiments. .
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The Claims Defining the Invention are as Follows:

1. A system for managing and allocating data bandwidth to a client device
comprising:-

a monitoring and traffic management module disposed within the client device, the

monitoring and traffic management module arranged to monitor data usage on the

client device; and

a data traffic manager operable to allocate data bandwidth to the client device and

receive a request from the monitoringkand traffic management module; the data

traffic manager further comprising a plurality of internet data connection types;

each internet data connection type comprising at least a prioritized set of web

resources;

the request compriéing an instruction to the data traffic manager to allocate a

suitable data bandwidth to the client device depending on data usage;

wherein the set of web resources are prioritized using weights assignéd based on

the frequency of the web resources visited by the client device for a pre-

determined period of time generating a customized user profile.

2. A system according to claim 1, wherein in default mode the data profile

corresponds to a throttled data bandwidth more than 100 kilobits per second.

3. A system according to claim 1, wherein the set of web resources are
prioritized using weights assigned based on the frequency of the web resources

accessed by the client device for a pre-determined period of time.

4, A system according to claim 1, wherein the set of web resources are
prioritized for selected software applications over others if the client device is

deemed to prefer access to these selected software applications over others.

5. A system according to claim 1, wherein the set of web resources are
prioritized for selected Internet resources such as games over other Internet
resources, if the user is deemed to prefer access to these Internet resources over

other Internet resources.
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6. A system according to claim 1, wherein the set of web resources are
prioritized for selected media data type traffic, such as voice calls, photo sharing,

messaging software applications, notifications over other web resources.

7. A system according to claim 2, wherein upon detection by the monitoring
and traffic management module that the client device is being started/restarted,
recently turned active from an idle mode or experiences a spike in CPU usage, the
monitoring and traffic management module is operable to send a request to instruct
the data traffic manager to provide maximum available data bandwidth to the client
device for a pre-determined period of time, after which the data bandwidth allocated

to the client device returns to the default mode.

8. A‘system for determining a suitable Internet data connection for a pre-
paid subscriber comprising:-

a monitoring and traffic management module disposed within a client device of the
pre-paid subscriber, the monitoring and traffic management module arranged to
determine and analyse the Internet activity of the pre-paid subscriber on a real
time basis based on the usage of the client device to generate a user profile; and
a data traffic manager comprising a plurality of Internet data connection types;
each Internet data connection type comprising at least a prioritized set of web
resources;

wherein the monitoring and traffic management module is operable to send a
request to the data traffic manager; the request comprising an instruction to the
data traffic manager to load an Internet data connection type from a plurality of
Internet data connection types depending on the user profile of the pre-paid

subscriber.

9. A system according to claim 8, wherein the user profile of the pre-paid

subscriber is maintained on an independent third party server.

10. A system according to claim 8, wherein the set of web resources are

prioritized using weights assigned based on the frequency of the web resources
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visited by the pre-paid subscriber for a pre-determined period of time generating a

user profile.

11. A system according to claim 8, wherein the set of web resources are
prioritized for selected software applications over others if the pre-paid subscriber

is deemed to prefer access to these selected software applications over others.

12. A system according to claim 8, wherein the set of web resources are
prioritized for selected Internet resources, such as games, over other Internet
resources, if the user is deemed to prefer access to these selected Internet

resources over other Internet resources.

13. A system according to claim 8, wherein the set of web resources are
prioritized for selected media data type traffic, such as voice calls, photo sharing,

messaging software applications, notifications over other web resources.

14. A system according to claim 8, wherein the monitoring and ftraffic
management module is operable to continuously monitor the pre-paid subscriber's

Internet activity.

15. A system according to claim 8, wherein the monitoring and traffic
management module is arranged to provide recommendation on suitable type(s) of

data profile based on the user profile.

16. A system according to claim 8, wherein the monitoring and traffic
management module is operable to monitor at least one of the following:- operating
system activity, CPU usage, type/quality of data connection, and actual bandwidth

consumption.

17. A method for managing and allocating data bandwidth to a client device
comprising the following steps:-
a. monitoring data usage on the client device by a monitoring and traffic

management module disposed within the client device;
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b. sending a request from the monitoring and traffic management module to a
data traffic manager to allocate data bandwidth to the client device, the data traffic
manager comprising a plurality of Internet data connection types; each Internet data
connection type comprising at least a prioritized set of web resources; wh‘erein the
set of web resources are prioritized using weights assigned based on the frequency
of the web resources visited by the client device for a pre-determined period of time
generating a customized user profile;

C. the request comprising an instruction to the data traffic manager to allocate
a suitable data bandwidth to the client device depending on data usage of the client

device.

18.  The method according to claim 17 wherein in default mode, the data profile

corresponds to a throttled data bandwidth of more than 100 kilobits per second.

19. The method according to claim 18 wherein the monitoring and traffic
management module detects that the client device is being started/restarted,
recently turned active from an idle mode or experiences a spike in CPU usage and
sends a request to instruct the data traffic manager to provide maximum available
data bandwidth to the client device for a pre-determined period of time, after which

the data bandwidth allocated to the client device returns to the default mode.

20. The method according to claim 17, wherein the set of web resources are
prioritized using weights assigned based on the frequency of the web resources
visited by a pre-paid subscriber for a pre-determined period of time generating a

customized user profile.

21.  The method according to claim 17, wherein the set of web resources are
prioritized for selected software applications over others if the pre-paid subscriber

is deemed to prefer access to these selected software applications over others.

22.  The method according to claim 17, wherein the set of web resources are
prioritized for selected Internet resources, such as games, over other Internet

resources, if the user is deemed to prefer access to these selected Internet
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resources over other Internet resources.

23.  The method according to claim 17, wherein the set of web resources are
prioritized for selected media data type traffic, such as voice calls, photo sharing,

messaging software applications, notifications over other web resources.

24. A method for determining a suitable Internet data connection for a pre-
paid subscriber comprising:-
a. determining and analyzing Internet activity of the pre-paid subscriber on a

real time basis by a monitoring and traffic management module disposed within a

client device;
b. generating a user profile based on the usage of the client device;
C. sending a request from the monitoring and traffic management module to a

data traffic manager to allocate data bandwidth to the client device, the data traffic
manager comprising a plurality of Internet data connection types, each Internet data
connection type comprising at least a prioritized set of web resources;

d. the request comprising an instruction to the data traffic manager to load an
Internet data connection type from a plurality of Internet data connection types

depending on the user profile of the pre-paid subscriber.

25.  The method according to claim 24 wherein the data profile of the pre-paid

subscriber is maintained on an independent third party server.

26. The method according to claim 24 wherein the set of web resources are
prioritized using weights assigned based on the frequency of the web resources
visited by the pre-paid subscriber for a pre-determined period of time generating a

user profile.
27. The method according to claim 24, wherein the set of web resources are

prioritized for selected software applications over others if the pre-paid subscriber

is deemed to prefer access to these selected software applications over others.
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28. The method according to claim 24, wherein the set of web resources are
prioritized for selected Internet resources, such as games, over other Internet
resources, if the user is deemed to prefer access to these selected Internet

resources over other Internet resources.

29. The method according to claim 24, wherein the set of web resources are
prioritized for selected media data type traffic such as voice calls, photo sharing,

messaging software applications, notifications over other web resources.

30. The method according to claim 24 wherein the monitoring and traffic
management module further operates to continuously monitor the pre-paid

subscriber’s Internet activity.

31.  The method according to claim 24 wherein the monitoring and traffic
management module further provides recommendation on suitable type(s) of data

profile based on the user profile.

32. The method according to claim 24 wherein the monitoring and traffic
management module further operates to monitor at least one of the following:-
operating system activity, CPU usage, type/quality of data connection, and actual

bandwidth consumption.

33. A client device installed with software thereon, the software executable to

perform the steps according to any of claims 17 to 32.
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