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Data logging in this specification is the process of
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to the server when the information is ready.

Another download on demand system, International Patent Publication
02/03350, discloses a method and system for monitoring cellular
communication. The method continuously extracts traffic load and speed on
roads within the coverage area of a cellular network from a mobile device
in a vehicle. The data is extracted directly from the higher level of
communication in a cellular network so there 1s no scheduled or negotiated

download of data from the mobile device.

One problem with downloading log data on demand is that it can lead
to a conflict situation when several devices are requesting control of a
single channel and attempting to download at the same time. Only one
request per channel will be successful at any one time and the other
requests fail. The failed requests use download resource so that more
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schefetedis provided a data | oggi ng net hod for
transferring data froma plurality of client devices

cuthre GCEMBhwrae d et hod conprising: building a
schedul e of transfer periods based on an esti mated

transfer size for each device; receiving an actual
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esti rrate transfer size for said and

building a schedule of transfer periods based on an estimated

transfer size for each device;

receiving an actual transfer size for a device;

updating the schedule for all devices with respect to the difference
in the received actual transfer size and the corresponding estimated
transfer size for said device; and

transferring data for said device.

Advantageously said step of building a schedule of transfer periods

comprises:
estimating a future transfer size for a device;
calculating a transfer period when the device is scheduled to

download its data to the server based on that device’s future transfer

size estimate and other devices’ transfer periods;
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weowpoyHes: estimating a future transfer size POT/GB2004/001384

devi ce; calculating a transfeg peri od when the device

Is scheduled to download its“data to the server based

on that device's future transfer size estimte and

ot her devices' transfer periods; WO 2004/091172

PCT/sEB20QA RO k384s 2 Séablingridhe doraasfRBifNeideodse @bflerence in
a BaCOLEESRQRdI ngqdevice reference in a data structure;

and perform ng the above steps with respect to each

device. Mre advantageously the step of updating the

sch@guf erépapiiesgeve slepsalitdl aesaegtt tre cerassieee.

period for the device based on the actual transfer

S Iz @mrg ra.%lﬁfgﬁ%ghlys ltyh Ehe ts%@p QJf W&h@ theh&ré‘aﬁﬁg L&Joﬁprlses

furth er. .o trans er en
eGP PP FREITIE bl a1 P4 AV Pertach of dpa=coad
trepsfiest ®hzeperi od of said device effects the transfer

periods of the other devices. Mre preferably, if the

0” @&Qﬂﬂeﬁbfﬁaltﬁglﬁgﬁdof F;Bé]a?rfl%ﬁ tﬁfe" EQQedu@_'efﬁmﬁftﬁe:I (RBiprises:

o SRR T AR BPE i, bR PE SRS Co. e P 1 the
ret??éCfl%&fcﬁdetquﬂéﬁelf éﬁerscrdzef i igndedcenefifechadéd biprgfer periods
of ctHeenthex dhwigtesri ¢ transfer size. Mrre suitably the

future transfer size is acquired fromthe client

bas?dd onrte e:iagﬁ_;?,]‘:: gul%se ZO.'?:L O:Lfnalﬁ.]be caggula%eg transfer Perjtod

Advant agéous ranst er Si'ze 1s an
A piradten Fhe T eCFar]é‘—’HiLa"sedh Fléatr@rfP% REFAPST OPC 177 eO%Fh d;uPﬁ%Iuent
trprsFeentnayi e refsddedulayy data. DESCRI PTI ON OF DRAW NGS
In order to pronote a fuller understanding of this and
ot h?r a%EeCt e. fl%urteheraglr ese s1z|e r}\éegrtll onim Ease%d ona tcIL:Lent ‘s
Re T hventi on Wil I-Now bé ~descri 5 % of
hlﬁ%ﬁﬁﬁﬂéaﬁﬁpvfsﬁfﬁh reference to the acconpanylng

More suitably the future transfer size is acquired from the client

based on the present size of the log data.

Advantageously the future transfer gize is an estimate based on the

client’s historic transfer size and the present size of the log data.
DESCRIPTION OF DRAWINGS

In order to promote a fuller understanding of this and other aspects
of the present invention, an embodiment of the invention will now be
described, by means of example only, with reference to the accompanying

drawings in which:

Figure 1 is a schematic diagram of the present embodiment of the

invention;

Figure 2 is a schematic diagram of a profile data structure stored

by the present embodiment of the invention;

Figure 3 is a schematic diagram of a plan data structure stored by

the present embodiment of the invention;



drawings in which: Figure 1 is a schematic di agram of

the present enbodi nent of the invention; Figure 2 is
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by the present enbodi ment of the i nvention; Figure 3

is a schematic diagramof a pI an data structure stored

by the present enbodi nent of the invention; WO
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anf®t hod according to a second enbodi nent of the present

i nvention. DESCRI PTI ON OF THE EVMBODI MENTS Referring to

Figure 1 a data | ag |ng system conprises:_ a_server 300
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enbodi nent: firstly a connectivity profile 103A; and
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e i nclu 1 0 receptl on power
th?l‘ﬁ‘ée]a‘hdie%?ﬁfrl ses a data structure havi ng a date and
time field and GSMsignal field. In a further
enbadismpt 1heioeagbaplhicads pastddreni ffick®lating to the device
but not the download data itself. Referring to Figure 2, device profile
102 comprises two profiles for each device in the preferred embodiment:
firstly a connectivity profile 103A; and secondly a download profile

103B.

The connectively profile 103A includes GSM radio reception power
over time and comprises a data structure having a date and time field and
GSM signal field. In a further embodiment the geographical position of the
device will be included in the connectivity profile where it is derived
from global positioning system (GPS) data or trigonmetric data from the
GSM receivers. The status of a device is recorded over a week as this is
mostly likely to show a pattern. However, in other embodiments, a longer
period may be used instead of .or as well as. A day of data is normally
regarded as the minimum, although theoretically it could be smaller, and
three weeks of data gives better averages. More than four weeks of data

puts pressure on the storage resource of the device profiler 302.

The gquantity of data previously collected allows for at least an
estimate to be made of the next quantity of data downloaded. The device
profiler 302 provides information to the device scheduler 304 to enable it

to establish an estimate for connection time. It also provides information
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The update component 308 negotiates with the scheduler 304 in case
the device has run out of memory or has not downloaded for an excessive
period of time. The scheduler 304 identifies change in the plan 306 and
informs the updater component 308 and updates the plan 306 with

confirmation from the devices 100A...N.

The bandwidth forecast component 311 monitors current download
activity from actual data transfers going through the data exchange 310.
From this information the present download bandwidth can be monitored and
stored for future planning reference. This data i1s then used to provide a
forecast of network capacity for the scheduler 304, which then in turn may
choose to throttle back the data transfer by moving devices, or move
devices up to take advantage of available bandwidth. In another embodiment
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changes are nade to the plan 306 It keeps track of a

device that is off-line and nfornms the off-line

device as soon as it becones on-line through the data

exchange 310. The update conponent 308 negotiates wth
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The profile data 102, naintained by the device profile

COfﬂBQ@fﬂg controller 108 is responsible for ensuring co-ordination of
the log data 106 and controls the download of data to the server 300 and
the communication of data wvolumes. It is the device controller 108 that
initiates the data comnection and bulk transfer based on the scheduled
time received from the server 300. The device controller 108 receives the
schedule information from plan 306 via the update component 308. Before
the downloading of the log data the device controller 108 establishes
communication with the scheduler 304 through update component 308 and the
data exchange mechanism 310/110 to check for final adjustments. Ideally
each client 1002A...N would be controlled by the same version of device
controller 108 but it may be that some devices have been updated by
uploader 312 and others are using an older version. Software updates can
be transferred between the server 300 and the clients 100A...N along the

same communication lines as the data is transferred.

In the preferred embodiment, the method re-schedules devices in the

plan if estimated download sizes differ from the actual download size.



104, maintains a profile of the device's connectivity
and data volunetrics. It is the profile data 102 that
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device controller 108. The key objective is to
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7 Method 500 of this further enbodi nent is descri bed
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at the scheduled time with the actual download size.

Scheduler 304 acqguires, step 514, the actual transfer size.
If the actual transfer size is different from the estimated one then the
different transfer period will change the scheduled times of other
devices. At step 516, the scheduler 304 re-calculates the transfer periods

of a device or devices affected.

The scheduler 304 re-schedules, step 518, the present device if the
actual transfer period of the present device ig different from what was
estimated in the plan. If the transfer period is too long then the next
scheduled device will either be pushed forward in time or substituted for
a different device having a shorter transfer period. In this embodiment a
device with a smaller transfer period is substituted for the next device

which advantageously minimizes change to the whole plan 306. In another



The schedul er 304 cal cul ates, step 506, a transfer

peri od based on the estimated transfer size. The
we@gdoseierd transfer period is stored, step 508PCT/GBpi0at01384

306 and the updater 308 sends the scheduled tinme to

the device via the data exch&nge mechani sm 310. Step

510 returns the process to step 502 so that steps 502

to 508 are repeated for all devices in the device

enee@mehe tHANG &t @ehmuqedisevgfml e%ﬁ%n sach eeaas@er Wekh od which
[ an
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itSehedey ere B8dkchadgled és,a shephiid mihhel aet dedndger ansherplan 306.
size. If the actual transfer size is different from
theAe§t|mat onethenth nt_ tra

d ff f.e
T O %%ng T e ev18uf .S Ie q;rrheo]inf,'esengs l;Le Qecraﬁfmlts,

Wil ange evi ces

St§?e5605136“-5 @?%gegcﬂaetd’ul er 304 re-calcul ates the transfer
periods of a device or devices affected. The

schedul @304 skershedl @sep Sbep HB18a11 REvIHRS8RNtthe plan 306.

device if the actual transfer period of the present

device is different fromwhat was estimated in the

pl an? T4 PREFTFEATFRPUTERF Gl Rt @5 F iy It tert St HeTRexR the
sescdredd édtdiviepetiwid briwidihert bee plashecbfldriwasdored bhnehe
de®fceS BbSdiiet Ufl%jpf@illealri:ﬂoﬁ@d'l%ﬁt1@@‘1&&@@:&@&%&%@ &rom the device
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r transfer peri o stitute

exﬁ‘éW ‘d}e%ﬂ ¢k 1%?%%@1%%59@06%‘? PIRT FiGTzes change to
the whol e plan 306. In another W) 2004/091172

PCF/T@M«Q:QQ]ﬁSﬂntgaEl@@ﬂéJE%Bta tﬂl@n et r&chedudnts based on
a g h e d (g}e\éegl %@%t ransfer period which wll

ect su sequen ownl oads but retain the origina
order. If the transfer period is too short there
becBatsycavie liabtirlsphan fipewrepesburte,thet fevifceeeontrollers 108
not BS0UEE el Sed blefh 16k t fv2aonaWedQune SNV B=A chbIANSEL. The
up@ﬁelroﬁm informs the device controller 108 of the time to connect to

the server 300 to transfer data 106.

The profiler 302 will store this profile and pass information on to
the dynamic rescheduler 304 which will use the existing plan 306 and if
needed adjust the plan and re-notify the client wvia 308.

The client also sends its profile data 102 via the device profile
module 104 to the server device profile 302. The profile data 102 stores
the quantity of data gathered per time unit and time of available network

coverage.

The scheduler 304 uses historic profile data from the profile data
304 to plan arrival times and connection length to spread the load out
during the working day. The optimal plan being to keep a core number of
clients communicating but not to overload the system. To do this known
data volumes sent by the client scheduler 108 and the predicted volumes



which will fill it. In this case it would also be
possible to bring forward all the device transfer
weemniosis7but keeping to substantially the oriBCTI@B2004/001384
plan is preferred. In another enbodiment the present
device itself may be rescheddled in a way which
m nimzes change to the plan 306. After or during the
previ ous step, the present client transmts, step
fréIgQDhel cﬁérll::gqg:%‘% dat a02 _arENGs . 0@]@%3 1h§or&rﬁ@§@ﬁ ed, usliePM ong with
r S an
R e et A AN RS LR ST
foreraste®rver 300 but in another enbodlnent the dat a
could be stored on the, device itself. The profile

i nf Qg Bigéu NS hBSN ke BsEE bR ABthe LoV ceemw&n I dingle
i S nee

se eera\:%tél BPSSlbéL)%a%cf l%tcg [ tgelstqugeornea]a e ta n?t‘ re sen{ers
preferred. The server 300 initially creates a plan 306
for all clients based on a sinple staggered
algorithm Before the initial plan is created, all the
device controllers 108 notify the device profiler 302
of the quantity of data to be sent. The updater 308
informs the device controller 108 of the tine to
connect to the server 300 to transfer data 106. The
profiler 302 will store this profile and pass
information on to the dynam c reschedul er 304 which
will use the existing plan 306 and if needed adj ust
the plan and re-notify the client via 308. The client
al so sends its profile data 102 via the device profile
nodul e 104 to the server device profile 302. The
profile data 102 stores the quantity of data gathered
per time unit and tinme of avail able network coverage.
The schedul er 304 uses historic profile data fromthe
profile data 304 to plan arrival tinmes and connection
l ength to spread the |oad out during the working day.
The optinmal plan being to keep a core nunber of
clients comruni cati ng but not to overload the system
To do this known data volunes sent by the client
schedul er 108 and the predicted vol unmes WO 2004/ 091172
PCT/ GB2004/ 001384 9



fromthe device profiler 302 are used. This

information is used along wwth the actual and
w@e@diogtiel net work band with (from 310 bandw de¢iT/GB2004/001384

forecaster). Al though the enbodi nents have been

described in terns of a singlgy server it is possible

to scale the solution up to two or nore servers. WO

2004/ 091172 PCT/ GB2004/ 001384 10 CLAIMS 1. A data

| oggi ng nmethod for transferegtigusdata froma plurality

of client devices to a server, said nethod

conprising: building a schedule of transfer periods
L-basdd B gﬁg%“sfﬁ pathed fon ARSIEPTEI L vt fEaR IR géviaddty of
clieceideirigpsaho ac taatert, r saisf setiwidzeorfoal snadevi ce;

updating the schedule for all devices with respect to

the L {16rencenchind U Lagetyed AClual JLansler 8li2e. .o

and t e,cgrrespon Ing eStinmate ranster size for
EranfierdeiAcc &9F &9 9 Sfsferring data for said device.

2. A data logging nethod as in claim1l wherein said

st epepfiiull £ Rgr@a1 sehadul-6:i0t tdranséericperi ods

conprises: estimating ‘a future transfer size for a

device; calculating_a transfer period when the device,

i s sEARduletht 6 | 3t t SeYREE 1ot FESRYTVE? BEsStfference
inophe Wateidedi xarusl furepsten pirshed thel zermsbinvEne emtdmated
crohdiel gend ees'sathanshes; peai ods; storing the transfer

periods and a correspondi ng device reference in a

data structure; and perfaormng the above steps wth

r es pECSTEOT B Pt ViCE 5218, AW Bt hod as in claim 2

wherein the step of updating the schedule conprises
2.1 e- eabsd abddigiot MerHoransigrcipeni DAmEssid beideveE&r building a
scRasgd on Lo racidalql ransialsize. 4. A nmethod as in

claim2 or 3 wherein the step of updating the

schedul e further conprises: re-calculating transfer

per ieotimagingtehértungeviarsser pichefaschethyiesi f t he

re-cal cul ated transfer period of said

calculating a transfer period when the device is scheduled to
download its data to the server based on that device’s future transfer

size estimate and other devices’ transfer periods;

storing the transfer periods and a corresponding device reference in

a data structure; and
performing the above steps with respect to each device.

3. A method as in claim 2 wherein the step of updating the schedule
comprises re-calculating the transfer period for the device based on the

actual transfer size.

4, A method as in claim 2 or 3 wherein the step of updating the
schedule further comprises: re-calculating transfer periods of other
devices in the schedule if the re-calculated transfer period of said

device effects the transfer periods of the other devices.

5. A method as in claim 2, 3 or 4 wherein, if the originally calculated
transfer period differs from the re-calculated transfer period, one or

more subsequent transfers are re-scheduled.



device effects the transfer periods of the other
devices. 5. A nethod as in claim2, 3 or 4 wherein, if
wo b409i1g2 nal |y cal cul ated transfer period di PEEGB2004/001384
fromthe re-cal cul ated transfer period, one or nore
subsequent transfers are re- schedul ed. WD 2004/ 091172
PCT/ GB2004/ 001384 11 6. A nethod as in any one of
clains 2 to 5 wherein the future transfer size is an
6.est inhéthdaasednOsnd ofk i ENtLSinki St BCwldraisf@fe SitAfRe transfer
si%e ié Q}?téé‘egm bgse%an %%l?éntcgal{dlﬁoglé Q gné’&{é§r S:lz%t he
uture transter size is acquire from the client
based on the present size of the log data. 8. A
7.met Bodetdwdi s dnyamnenefofickbdims 2 oo 6 7whetreiei thet fieture transfer
sibeltidr ecduiaBsfebn ez 81idntabaRat biahe Hasedt Wizkher the log
geelient's historic transfer size and the present size
of the log data. 9. A data |ogging system for
transferring data froma plurality of client devices
8.t 0 & mehpdras dai ahwsyse exh coripei 3iteg? whegnsn ftdye future transfer
sibaliilsda @saifeoetider 6f dhbassfat  Parkoss cbasedren sARe and the

orESL Bt ed trans{&f size for each device; means for

receiving an actual transfer size for a device; neans
for updating the schedule for all devices with respect
9.t o0 Bhéatadilédrinentestien fdvetyavcépyddoadrgalfrer angiwelity of

clsérAe dafidet e 60s&2pONdiiAgsyseshi dmbetkingansf er si ze
for said device; and neans for transferring data for

sai d device. 10.. A conputer program.product_for

Cr aMSPER Frh g ONtis FOTEAIITPh TrP EF PEFTem Poeed gaet™
estignaged drpesiersat ek donprackrdgyiegr am product conpri sing

comput er programinstructions stored on a

Conﬁggr?sr EE@%@leﬁn tof %.ggua[@qg:%feﬁ:oéizem@gp al 9@\9’:@:@,
into a conputer and executed, causing a conputer to

carry out the steps of: building a schedul e of
t r afisieEr fperirdasingaserl seheditcesey mat eteviceandtrrespoes to the
diftarepacindend eeceivegedatiuay tapnadirual zd ranstier csizepboiing

esBirdeMl GeandRdati Ng sbhe-sahedule, f.ar all devices with
respect to the difference

means for transferring data for said device.

10. A computer program product for transferring data from a plurality of
client devices to a server, said computer program product comprising

computer program instructions stored on a computer-readable storage medium
for, when loaded into a computer and executed, causing a computer to carry

out the steps of:

building a schedule of transfer periods based on an estimated

transfer size for each device;

receiving an actual transfer size for a device;

updating the schedule for all devices with respect to the difference
in the received actual transfer size and the corresponding estimated

transfer size for said device; and

transferring data for said device.



in the received actual transfer size and the

correspondi ng estimated transfer size for said
waelewitoerl7and transferring data for said devi cePCEMGB2004/001384

2004/ 091172 PCT/ GB2004/ 001384 12 11. A service for

consolidating |og data froma?lurality of rempte

devices to a server over a wreless network and

supplying said consolidated |og data on demand to a

115 S er W §@:v’i@é1 Uest Ednsod 8L 1 W8 0L 038 M aC BromP@r HOIHMI NGy &F remote

de 1ce congrl gl n the St sss %];t ol?f'ﬂ: %rgi{ gg %ﬁ%hegatilde of
Y% stfe g%{/l c0d3 basel "6n_an est I 'mat ed ¥ er size
Cmf%?r“%ﬁ@l? idgka Clneé%‘l‘%ﬂdnbo AnSHCHGE| TYERETer SetL wep gervice

preafctteing e; mefdddt congrt fisos Chedukes foér al | devices with
respect to the difference in the received actual

tr aQSf %I‘ S!az ?n(gultehoef cf‘:oans ondrllgg eo%tsl egn es&' ated
transter siz Sal d devi ce; Transterring data
tral‘f@feéaﬁl&ed%i}’ gach fovigRiservi ce requestor for receiving

consolidated | og data froma web service, said web

ser vb&8 veansal heakh ngr58kér |s0ge dataa fdeomea plurality

of renpte devices over a wireless network, said web

service performng a method _conprising the st eps. of ;.

bui FEAT o BT Dot T s A ET o T e BHEER O i difzerence
in gdiei petedded chawsl éragifee $ige eatlthdevdreespandéed \Ashgnaned
crafpualsibe anst e4isidzeidr ama devi ce;- updating the

schedule for all devices with respect to the

difference . in_the received actual transfer size and

t he "B BEPOANTGTG E2% iSRat eV itFansfer size for said

device; and transferring data for said device. 01
12. A service reguestor for receiving consolidated log data from a web

service, said web service consolidating said log data from a plurality of
remote devices over a wireless network, said web service performing a

method comprising the steps of:

building a schedule of transfer periods based on an estimated

transfer size for each device;

receiving an actual transfer size for a device;

updating the schedule for all devices with respect to the difference
in the received actual transfer size and the corresponding estimated

transfer size for said device; and

transferring data for said device.



