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[0005] The above-mentioned method needs call in and call out execution

codes between an external memory and an internal memory constantly. Before the
execution codes are called out, execution environmental parameters of the current task
will be saved. Before the execution codes are called in, execution environmental
parameters will be restored as the previously saved ones. Thus, the execution
environmental parameters must be frequently read and written between high-speed
equipment and low-speed one which determines the execution speed of the entire

system, resulting in a low-speed execution of the system.

[0006] Fig. 2 is a solution to the above problem in the art. By adding

function codes of a new task into a current task, the functions of both the current and




1 new tasks can be executed alternately. It seens to
.a user that two or nore tasks are executed

simul taneously. In fact, all the function codes of
the tasks to be executed are put into a sane task
and executed by using tine slice circling. [0007]
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[0010] [0011] In.accordance with an aspect of the
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each of different functions of the nmedia player to a

plurality of tasks by the controller unit; setting a

prlorlty to each ofSunieary afthe lixentiome controller unit:
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mu“EﬁEQnﬂmeﬁ @é@%@ﬂ%ﬁﬁ“ﬁ% the priority of the task by
the controller wunit; and executing the tasks
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A controller unit: [0012] ‘I n enbodi ments of the
present invention, when all the tasks are in a state

exe[g DY" %Pta%g&‘dXﬂcet\vﬁh %%ﬁéct Q)rf' HE 'p‘iééel‘{’(' inlvelﬁﬁm there is
provided a rnethod for multi-tasking on a media player including a controller unit,
comprising the steps of: i
~ dividing each of different functions of the media player to a plurality of tasks by
the controller unit;
setting a priority to each of the tasks by the controller unit;
checking the priority of said each of the tasks, and changing a state of a task
from “READY” to “EXECUTING” according to the priority of the task by the controlier
unit; and '
executing the tasks alternately by using time slices associated therewith by the

controller unit.

[0012] In embodiments of the present invention, when all the tasks are in
a state of “READY”, a task with a higher priority will be executed first.



[0013] In enbodinents of the present invention,
execution tinme of said each of the tasks is
deternined by setting a clock-tick in a descriptor of
said each of the tasks. And the step of dividing is
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- [0019] Fig 5 is a flowchart showing execution of the task of audio playing

and the idle process according to the present invention;

[0020] Fig 6 is a flowchart showing executing the process of scheduling
the hung up task according to the present invention; and

[0021] Fig. 7 is a flowchart showing executing the process of the clock

interrupting according to the present invention.

Detailed Description

[0022] A media player is normally provided with a controller unit, an
input unit, a displayer unit, and an audio output unit. The controller unit is provided with

a firmware to enable functions of the media player.



a firmvare to enable functions of the nedia player. 3
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run in a real tinme but others do not. For exanple,
the user may be aware of a pause of MP3-pl aying, but
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“READY?”, a higher-priority task should be executed first. A lower-priority task will

never be executed until the higher-priority task is terminated and hung up to release
the CPU resource and system resources. In this way, time slices can be properly
allocated to different tasks so as to improve the efficiency and avoid waste of the

system resources.

[0026] According to the invention, dividing each function to tasks and
setting the priority are performed by creating the descriptor for each task by the
controller unit. The controller unit creates the descriptor, sets the priority and

clock-tick for ecach task with a specific algorithm. All tasks are initially set “READY”



system resources. [0026] According to the invention,
di viding each function to tasks and setting the
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continually. [0028] For exanple, a mnmedia player has
~ functions of audio-playing, picture-browsing,
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sets the state of each
initialized, the controller unit checks the priority of each task, sets the state of each

task as “READY”, and assigns one time slice as 10ms for each task. Thus, multiple
time slices may respectively correspond to multiple tasks according to the priority.
When a user’s command is input via, e.g. keyboard, touch screen, etc., an associated
task like “playing-audio” is executed according to previous settings, and its state is
“EXECUTING” within the corresponding time slice, while the state of the other tasks
is “READY™.

[0029] When the user wishes to execute a new task, such as
picture-browsing, the controller unit checks the priority of this new task. If the
priority of the new task is higher than that of the current task, the new task will be



task as "READY", and assigns one tine slice as 10rs
for each task. Thus, nmultiple tine slices may
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At step S21, if a task is determined to be in a state of “EXECUTING™, the

state of the task is changed to “READY”. Otherwise the process proceeds to step S22.

At step 822, the descriptor array is scanned throughout to find a task with the
highest priority and in the state of “READY™.

At step S23, if there is any task that meets the above requirernents, the
process proceeds to step S24. Otherwise the process proceeds to step 526.

At step S24, if the task that meets the requirements is the current task, the
state of the current task is changed to “EXECUTING” so that the current task is
executed. For example, if the current task is to play audio, the process of

audio-playing is hnplémented. So does the other task.



according to the present invention. At step 521, if a
task is determned to be in a state of "EXECUTI NG',
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up.

[0033] Fig 6 is a flowchart showing execution of the process of scheduling
the task which is hung up according to the present invention.

At step S41, the state of the current task is changed from “EXECUTING” to
“HANGING-UP”, and the current system field data are saved into the stack of the
current task.

At step $42, the descriptor array is scanned throughout to find a task with the
highest priority and in the state of “READY™.

At step S43, if there is any task that meets the above requirements, the

process proceeds to step S44. Otherwise the process proceeds to step S46.



At step S33, the process of scheduling a task which

is hung up is inplemented by junping to the address
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exampiq, of rdteyRHﬁmg trsk ity the Bighest DREAES toaplay y losg’é’, bagl of

i B 57, KRB TG SRR AU B

c : 946, 7 WD 2007/ 033615
puiu%%$§gﬁéﬂﬁ%?ﬁ%gg;ﬁ%d%aPh§?g§§S44, the content of the
st agkiepfs4t g nREAR¥hitasdetytht kec%uﬁl@ni&hﬂib @sindp theqrrodeys ises to
copied as the current systemfield, and the state of
the atidvess afulk MILFatih é.chitgHEI1E tapk isexetuted.s changed from
"READY" to "EXECUTING' so as to execute this task
For example, if the READY task with the highest

Pr dnfAlniad YV -pl ay ' : . caudi @-1 ay]
LAY . 7 L8R A Ristop i el s or
interfupting tloyk ascordinf tokeerespiicinuergionso does the task of

pi cture-browsing. At step S45, if no,task that neets
t hé\tisteguior eneaquestdor ipipaapting elogk sBade- goes to the

SO 550 b e s R o i
o ofS B S B B T B 10,0 2,

request for interrupting clock is made. At step S52,
the process of the clock scheduling is inplemented by
j UlAD38) According deldie byention, ifferericlesisc e diewedyas différent

rogr.am codes. oy.dj o) L nyent |
oo SR RS S AP AR5CIRY, bl BIERE A sy o
elimbiagghe f:8luhepbskibility pif drestird systese Momovarhgued @siagle fuction

is eéeﬂﬁtiéﬁ iiothgsmﬁl%ple modules, the complexity of application software and

modules is reduced. It is easy for developers to program since a plurality of

complicated tasks are treated as one task by task.

[0036] In the present invention, since the system field data of different tasks
are saved into different stacks, the coupling of the entire system is simplified and the

system reliability is enhanced accordingly.

[0037] In practice, users may modify programs in the firmware of the
controller to set priority and clock-tick for each task. The priority of each task may be
set from zero to up, or flom a certain pumber to zero. In both scenarios, the
implementation of executing multiple tasks on the audio playing device can be

achieved.



elimnate the failure possibility of the entire
wo 208 q l\/pr eover, since a si ngl e function | TeN2006/002521

application software and nodules is reduced. It is
easy for developers to pyggramsince a plurality of
conplicated tasks are treated as one task by task.
[0036] In the present invention, since the system

field data qf different tasks . are saved.intao .
i 1t & Bitod S Relo-HERE ST FRGI o IF & gy uplish unt

compriny thPtkpd s7d and the systemreliability is enhanced
accordi ngly. [0037

7] I'n practice, users may nodif .
pr dg rdaviging eaghh @fﬁin%fm Bingtons ! the gpchaPlaeT o Bidpality of
Wolg :l.ock-tick for each task. The priority
mksc@)?"tg%%ﬁogs rrlr:iy be set fromzero to up, or froma
cerd)atttingaphieritt v each of thiertagkstbly thecontrollersynit he

[ epent at ,on of . executd n Liiple t
) SR 16 RiE T ol B B oE st P 472
task HémSFACADENA0 0BPINZBPTINGTlagédrding. to Ahaptibudny dfcthe task by the
mul ti-tasking on a nmedia player including a
contreBert ik PR4 unit, conprising the steps of 1) dividing
eacﬁig efaécﬁhﬁfﬂ%ﬁgﬁs Jité&%agnfy Wingliife GRAE assBbiakaIthdréwith by
plurality of tasks by the controller unit; 2)
the cemirallengnia priority to each of the tasks by the
controller unit; 3) checking the priority of said
each of the tasks, and changing a state of a task
f r dmA REAY fot entilEXERIAY diC: rmedia phiyegof dainhé, phewsin, twhen

of the task by th roJ ler .unit.:, and 4) executin
al thgifaskg i@ BT aREA by dirbgyiied Rriothy SAEEY ki ded
firsttherewith by the controller unit. 2. A nethod for
mul ti-tasking on a nedia player of claim1, wherein,
when all the tasks are in a state of "READY", a task
Vr;"ei '0% Fioe% M eddr hﬁﬂt’i-‘i:éékiﬂgl Iongz? n@é&ﬁé:'ﬂeﬁrgr drl &1gim. 13- whkrein

r multi-tasking-on medl a ayer of claim

execiltion/\,timéecbﬂwsaid each of the tasks is determined by setting a clock-tick in a
descriptor of said each of the tasks.

4, A method for multi-tasking on a media player of claim 1, wherein the step
of dividing is realized by the controller unit through creating a descriptor for said each

- of the tasks.

5. A method for multi-tasking on a media player of claim 4, wherein the step
of creating a descriptor for said each of tasks mcludes

1) creating the descriptor for said each of the tasks, the descriptor including
data necessary to describe characters of said each of the tasks;

2) creating a descrip_tor array;

3) initializing said each of the tasks, setting the priority for said each of the
tasks; and ' J

4) setting the state of said each of the tasks as “READY™.



execution tinme of said each of the tasks is

WOZO(Q%.;ﬁ%{Sm ned by setting a clock-tick in a desardNaboeno2s2i
of —sard—each—of the tasks. 4. A nethod for

mul ti-tasking on a nedia player of claim1, wherein

t hg 8 hRfhodofor diuli fiskihgi dh 4 arlilazsigydpy! thim donherld de step
unit through creating a descriptor for said each of
2) furthheinchdess. 5. A nethod for nulti-tasking on a nedia

8' f)i 1{311% ‘Hg@%tg)[ed'of WS LRI of 18 BUGRyittD theCdifRfenh @ridrity as
esc )

or sald each of tasks includes 1
“REA@’SEabymgcbmmlbhesmt; mdor for said each of the tasks,

th t
e 5254 e TS 09 g B SERR St LB i
corre %ﬁ&iﬁb B St AT th@tiskSiccoring @l drzorier cfahelpmeritly of thet theks.

asks;, setting the priority for said each of the
tasks; and 4) setting the state of said each of the

tagkg ﬂ%?%m iR Q0T R3BRIE JPCTRNS QRBHER BRDsdep
6. Arret or nulti-tasking on a nedia player of '
3) ﬁmdieamdlm,esmherel n the step 2) further includes 2-1)

SeELNSCA, LS 8l 3 dRRE uflin LG BFLEXHAITING if

he contr ol
yes, mksuxfymgamd s%i&bftﬁebﬁmm tasktfrore “EKE@@JTMG’%@“M of

t he tasks,. wherein. each ti or
t 0 JoPeSERIINE A (SITWITFF ﬁr@u@@ugﬁo M ér%‘s ?E%EW the
mgheQ{'?rﬁfﬂn}élén&fné?@teﬁﬁs‘REAﬂY’ A met hod for multi-tasking
| ayer of claim1, wherei g}et he sggge K
f uBtheif thmﬁnsutzs@k igthe \CuRRRICREKR GhaRging Beetals © %m)en’f tas
to “Eﬁgﬁ?ﬁﬁﬁ%ﬂ - oid Lgpéflgtt@%ﬁ (ﬁres@%é NGhe chfrenti8sk to execute

e current task from
the cu@ﬁh‘:lﬂdﬂ e first taREADNGL ﬂleanﬂ;r)enfs@aln rsa'ﬂgg au@@g@wtgpéield data

o S5 B SUATE O el BB S

systehD€ridld F @dta! *Blndib t1he etuter ot theasfiest diskndiong tREADY™ fo

tate of th t t
EXFOHBING @i %s%n dresdicoges PRl BAF 1@ SEiEHisohe
first RECUL €
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the current task; if the first task is not the

current task, saving current systemfield data into
wo 2007933806k of the current task, copy a content RS/CHN2006/002521

stack of the first task as the current systemfield

data, changing the state of the first task from

"READY" to "EXECUTING', and junping to an address of

codes of the first taskséo eiecute the first task

10 WO 2007/ 033615 PCT/ 002521 Abstract This

invention provides a method for multi-tasking on a

media player in a. time-slj e cir.cul ar manner

et Hd 1RGHEPR PEAIdgse Bretipdotor mliirteskng enerpeta Hier in

timeMiEE- S &N HARAE AR ﬁlfetﬁoﬁecdﬁﬂh@s %@ys@ép b dividing each of
plurality of tasks by a controll unit; ~setting

diffepant drnatipns of dbe media plager sk @115911%% Hel gkt bRl C@ﬂtrg]rlaﬂ?ft unit;
settnglg ﬁ)lﬁﬁﬂgr {ohgatcﬂ r&f % {a¥k{) by, e égm%ﬁ%;%%\?‘ &Q&ﬂﬁ@ﬁhﬁm&ﬁg of

ate o
said " EXECOIT [tNG"tagke e amdi algariging fee spté oo aytask ﬂrma tRERIDY” to

« int.r ol | t: d
exbl BuTRBcisolrd.ds e BrREoCrf A8 b0 Tas Bt amity qme
exechiing Rike t&ROtA1@aly WY Lsin me s&i’cbs hb@ciaﬁeﬂkﬂleﬂwﬁﬂl by the

executed WwWthin a short tine, user
contrplery, paify, Sigeq alf e taalé%%reaq?@ceszeéﬂ a§ ﬂ*i&ﬁ%ﬁa%mg liser’s

pomt-{ ?f’ SiewT4liithe tRARK bROe:QRuil KimiRHeBudl MRS, hRuAERKRY Qﬁll the

media player is achieved.
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