PROCESS SCHEDULI NG SYSTEM AND METHOD BACKGROUND The
present invention relates to a scheduling system and

nmet hod, and particularly to a process scheduling

system and nethod that dynam cally schedul es

processes according to resource status. In sone
application systens, such as production |ine systens,
several applications (processes) maybe executed on the
equi pment control server sinultaneously. Application

per formance pl a )| t | £

m ssi on- ngqc,a‘:s‘iy%gg : ég?i‘ JC?%%T%IQU%&IE%?F%? nce
unexpected sl owdown can affect productivity.
Additionally, load balancing is also inportant to

keep the system oper aBRGHERPPNBI ently. Currently,
processes are handl ed equally via a fixed predefined
execution schedule in the_ application Sﬁﬁﬁen] tem and
Howeeepreeaich iprestssnnas . Bes bit i FEPEHT PP EctYTai™
~inportance for the application system For exanple,

me&fo%ceaﬁﬁspggﬂé&iémg tPrO0Psbcd abrécaddionimay esymrem and

impoértant than those perforning standard tasks, such

as file backup and | oggi ng, which can be 1 :
method that - dynamically schedules processes according to

reeource statos.

In some epplication systems, euch as production liﬁe
systems!severalapplications(prooesses)anrbeexecutedxulthe
equipment control server simultaneocusly. Application
petformance plays an important role in mission—-critical
semiconouctor p:oduction since unexpected slowdown can affect
productivity. Additionelly, loed balancing is alsc important
to keep the system operating efficiently.

Currently, procesees rare handled equallyﬁ'via a fixed
‘predefined execution schedule in the application system.
However, each process may be of different practical importance
for the application system. For example, processes controlling
:product fabrication are more important than those performing

stendard tasks, such as file backup and logging, which can be




roll ed back and executed when the application system
is not busy. However, since there is no nmechanismfor
process scheduling, the system can becone overl oaded,
causi ng suspensi on or crashes, resulting in service

| oss. SUMVARY The present invention is proposed to
solve the aforenentioned issues. Accordingly, it is
an object of the present invention to provide a
process scheduling system and nmethod that dynamically

3G BEHY &S, 1M 6eSEeEdateer chagpbli resbut cgsseatiusnoTdusy .
achieve the above obj ect, the present invention

provi des a process schedulin stem The
BOMRFRG s DE S BRRFE Ao chf? @?Cﬁanfg%sf??gr REREHT F%gﬁggﬁ‘%’ the
and a trigger nodule. The fetch nodule periodically

syis@kRNEsn N ESOMIL e sl Aldisicdnt @austich asspeesigmalor crashes,
- ‘processing unit (CPU) use rate or disk use rate of

application system_resources. The tim ng scheduling
TofBdiiEg HYn3RA EHFG v PFter ni nes an execution time point
for at |east one process according to the resource

status data. The triggers?g@%&ge di rects execution at
t he prescribed execution point. 2

The present inveﬁtion is proposed to solve the
aforementioned issues.

Accordihgly, it i; an object of the present invention to
provide a process scheduling‘systenlandanethod.that,dynamically
schedules processes according to resource status.

Toachiewatheaboveobject,thepresentinventionprovides
a process scheduling system. The system includes a fetch module,
a timing scheduling module and a triggerrmodulé. ?he fetch
_'modulé periodically fetches'resoﬁrgerstatus data, such as
centralrprocessing unit (CPU) use rate or disk use rate. of
. applicatioh system resources. The timing schedu;ing module
_-dynamically determines an exgcution.time point for at least one
process according fo the resource status data. The triﬁger

nwduledirectsexecuthm1attheprescribedexecutiontimepmint.




~The fetch nodule further fetches resource status data
as feedback for further determ nation after the
process is executed. According to the present
i nvention, a process scheduling nethod is al so
"provided. First, resource status data of at |east one
resource itemof an application systemis fetched.
Then, an execution time point for at |east one
process is determ ned according to the resource

The SFatHE dRlGAlcandhritherprosessd sreivectedstotexecare ats
the execution time point. Thereafter, the resource

status data is further fetched as b faor :
feedhigihefd cget BHRNFH | Sﬁtﬁf?%?aE?QQ'pﬁggggsagé% ggggﬁfsd.ls

The above-nentioned nethod may take the form of

cxePhOgfam code enbodied in a tangible nedia. Wen the
program code is |oaded into and executed by a

machi ne, the machi ne becones _an. app o | g 14
praeeexdimg tRetPAVERIGH: l%ﬁFEElB‘Esgaﬁ%bﬁ’ﬁﬁgoﬁc%ﬁ%ﬂmg
DRAW NGS The af orenenti oned objects, features and
netROYARt 208S pebvidbd s Fiwent repowrtd secomedatppaferit 1ogst
referring Fo the 3 follow ng detail ed description of

the preferred enbodi ment. wi.th .
one resghrce item of an application system 15 fetched.  Then,

an execution time point for at least one process is determined. -
according to the resource status data, and the process is
directed to exécute at the execﬁtionrtime point. Thereafter,
the resource status data is further fetched as feedback for
‘further determination after the process is executed.

. The above-mentioned method may take the form of program
code embodied in a tangible media; When the program,coae is
loaded into and executed by a machine, thé ?achine becémes an

apparatus for practicing the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

The aforementioned objects, features and advantages. of

this invention will become apparent Dby referring to the




reference to the acconpanyi ng draw ngs; wherein: Fig.
1 is a schematic diagramof the architecture of the
process scheduling system according to the present
invention; Fig. 2 is a schematic diagramillustrating
the operating cycle of the invention; Fig. 3 is a

fl owchart showi ng the operation of a fetch nodul e of
the process scheduling system according to the present
invention; Fig. 4 is a flowhart showi ng the operation

fo19b ?1&% 142091 « 8 CRedu bRE otk Be ¢frdiffee rprice@ssiiment with
o 3che I'1ng systemaccording to the present invention;

, Fig. 5is a flowhart show ng the eration of a

referegger Lorodd @C§PmPHéYngc%§%wg%ﬁ%@d&#ﬁ&lgystem
according to the present invention; and Fig. 6 is a
sc@ggw_&ti C diagrpomefi@ Sitage offegdhenastlotiergura of the
conput er program providing the process schedul i ng

met hod. 4 DESCRI PTION The present %nventioQ Rrovides. .
progesgstemednd e EHEECH AT CUIRAY EOnVRRtT oral” process
schedul i ng probl ens.

Fig. 2 is a schematic diagram illustrating the operating
cycle of the invention;

Fig. 3 is a flowchart showing the operation of a fetch -
module .of the process scheduliﬁg system according to the present
invention;

Fig. 4 is a flowchart showing the operation of a‘timing
scheduling module of the process schedu,linc system according to
‘the present invention;

.Fig. 5 is a flcwchart showing the operation of a trigger
inodﬁle of the procéssrscheduling -systcm according to the present
invention; and

7 E_‘:‘Lg.t 6 is a schematic diagram of a storage medium st_or:i_ng

a compﬁter program providing the process scheduling method.




Fig. 1 illustrates the architecture of the process
schedul i ng system 100 according to the present
i nvention. The system 100 includes a plurality of
configurations 101, a fetch nodule 102, a tim ng
schedul i ng nodul e 103 and a trigger nodule 104. The
configurations 101 record resource itens 110 incl udi ng
El~En to be nonitored, at |east one process 120 to be
schedul ed, a fetch frequency and a reference range .
The resource itens IHEBEQRBPIIONpri se a plurality of
itens El ~En, such as central processing unit (CPU)
and di sk of an application system (not shown), but are
nothki mitesdntheretent e pro¥edss 120 SYSRPRi Gy apethod
application of less. inportance to the application
system The fet. fr ‘ y fefiareneasr.ange
oo ERY SO Ty TRE PRPER roda e 107 A The 1 i ng
schedul i ng nodul e 103 respectively, as discussed -
| aFer. Addiliosatites t hdecont FytiFefiwis 261 Fhf t MEPcess
conprises an original tine setting for the process
120, .all owi n cut.i -t.hereof,d AP Aldeaidiem .
SChféélfLéﬁ’ga%-\ésotr%f ﬁl)g&%t %tct(:%gdé%igg?aﬁafh% rbn%ébge setting before
the process scheduling of the E(esent invention, It
i S ThBdEysitenoti0® Hat luHe spr edess LéElefuFPREISYEEEHPRBA 0L/
provi des ' '

| ~a fetch module 102, & timing scheduling module 103 and a trigger
module 104. The .t:onfigurations 101-recordrresou'rce items 110
including E1~En to be monitored, at léast one process 120 to be
schedulgd, a fetch 'frequen'c'y and a refe_rénce range. The resource
items 100 may comprise a plurality of items El~En, such as
central processing uﬁit (CPU) and disk of an application system
(not shown}, but are not 1imi'ted'theretg. The pro‘cess"IZO
Compfises én application of less importance to the application
system. The fetch freguency and the reference range can be used
by the fetch module 102 and the timing scheduling module. 103
respectively, as discﬁssed later.
Additional;Ly, the configurations 101 further comprises an
original time setting for the process 120, allowing execution
. fhereof in the application system accbfd_ing to the original time
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an interface via which users can set the
configurations 101. The fetch nodule 102 periodically
fetches resource status data, such as CPU use rate or
di sk use rate of the application system The timng
schedul i ng nodul e 103 dynam cally determ nes. an
execution tinme point for the process 120 according to
the. resource status-data fetched by the fetch nodul e
102 within the reference range, and transmts the
seex@oubebnrtithe pobaess ¢ohledulin gyl hioeif 4R vEREIOD
trigger nodule 104 directs the process 120 to execute
at_ the executi ' ' ' j des
tede eRE SRR P EPRP R e poe e Sy TR oo FreDes
illustrates the operating cycle of the invention, in
anwhi icdr feper attkomsithchedingean matg Weheomfiigyradions 101.
triggering 202 and data fetch 203 are repeated as a
fegﬂ%@%g 8¥ léauléAgﬁgrﬁgfﬁgé&céﬂT% Fetche DA S Q2 status
further Fe ches reSource status data for use as
feedback for further determnation after the o .
datxecutdhonst ¢Fe ysel metesodeatierhiusedrahd 2hehsr 6opsd cp§lon
executed. 6 Fig. 3 shows the operation of the fetch

dul e, 102, of th ld Qetermines
sy SREE: Sreoeihing A8nRAOEPRE ndaed Iy RYRL &M 1P Rex _

prese
an execution time point for the process 120 according to the .
resource status.data fetched by the fetch module 102 wifhin,the
reference range, and transmits the.execution,time point to.the,
trigger module 104. The trigger module 104 directs the process
120 to execute at the execution time point. Thé determingtion
method of the execution time point is discussed later.
Figf_Z_illustrates the“operating cycle of the invention,
hlwhidnoperationsincludingtimiﬁgschedulingZDl, triggering
202 and data fetch 203 are repeated as a feedback pycle.
Accordingly, the fetch module 102 further fetches reédurce
status déta for use as feedback for further determination after
the executién time point is determinéd and the process is

executed.




invention. First, in step S301, the fetch nodule 102
fetches the resource status data of the resource

items 110 according to the fetch frequency. Then, in
step S302, the fetch nodule 102 stores the fetched
data to a database (not shown in Fig-1) . It 1is noted
that the fetch nodule 10.2 continues to nonitor the
resource itenms 110, fetching resource status data
irrespective of whether the determ nation of

exegyt i DrsHdwsetpei aiped st i pepfotmedietalr tioenl et he2 fef dhhe
nmodul e 102 may use a cleaning nechanismto delete

resource_status dat f t
priiader Fre B vErg d WoAAEESETED, of Rieeoet

.timng scheduling nodul e 103 of the process
mxﬁa&ﬂt&dul | ngisstst ém $06pastor ditige tfe tichempresent 02 fetches
invention. First, in step S401, the tim ng schedul i.ng

. hodule 103 retr t at
end DO, 03 LELULAVED o BSOULCR, 3L up,Hata agal dhay o
step S402, the timng scheduling nodule 103

thedeteen Nesqidnevex erudn orint Eneppd3 0, fre feheh pededssl 02
120 according to the resource status data. The tlnlng

Sto%gﬁggélfﬁgfgﬁgu#?%%%%ugg e%%%?\geslét Irqmdeﬁg‘%}gélegl 1 Ical I y
the Qtron NN

is noted that the fetch module 102 continues to monitor the
resource items 110, fetching resource status data irrespective
of whether the determination of execution time point is
performed. Further, the fetch module 102 may use a cleaning
mechanism to delete resource status data if it is ﬁot accessed
for a predefined period.

Flg 4 shows the operation of the . timing éch,eduling module
103_of7 the process 'scheduli'ng system 100 according t-o the present
invention. First, in step 5401, the timing scheduling module
103 retrieves resource status data according to the reference
rangé from the fetch: module 102. In step 8452, the timing
scheduling module 103 determines the execution time point for

the process 120 according to the resource status data. The

timing s‘cheduling module 103 determines the executiontime point




(Neural Network) nodel. The nunber of output |evels of
each Q Ilron can be greater . than two. Specifically,
if pi represents the ith Qtron in a Qtron NN, the
- output of Pi, denoted as Q takes up its value in a
finite integer set qi 11 with qgi(? 2) as the nunber
of the output level.. Additionally, Q is
al so-weighted by a specific positive value a
referred to as active weight, representing the uni t
basxCidratai orustiengthovk mml,q sresn L iTed 1vt éhm & ©Fon NN
- thus refers to the active value of which represents
(Nth t&tm (ﬂﬁ&&éon strength of that Qtron. Ina Q@
Tt 6‘ a pair of connected Q trons ui and pj
there is onIy one. connection s treng.th', . i
T| JThe-niﬁjnlper olfno@tpr ol e irpdé| ¢a@adh t@ofr i i e t%’@ater

|scfllomed to be noise-injected. . = H + N =E

a| + L e Hi no I

tm%b1% ffeeiﬁeFaéi%hu*% Lbfr%ﬁfe%ﬁﬂe q?b ?he sgﬁQ%fln @
internal stimuli, nanmely, Tii(aioi)

Q' tron NN, the output of p;, denoted as Q; takes up its value
. in a finite integer:set'ﬁlL.“,qi nl} with in:Z) as the
nuﬁber of the output level. Additiopally, @; is also-weigheed
by a specifie_positive value a;, referred to as active weight,
representing the unit excitation strength of that Q'tromn. The
te;m a;0; thus refers to the active value of ;. which
represents the total excitation strength of that Q'tron. In a
Q' tron NN, for a pair of connected Q'trons gy and Hye there is
only oneconnectionAsfreﬁgth;_i.e. Ti3 = Ty1-

In Q' tron NN model, each Q'tron in the NN.is allowed to be-

noise-injected.

~ Il

H=H; +N; = ETij(anj)_FIi + Nj; {1}
where H; denotes the noise-free net stimulus of Hi, equal to
the sum of internal stimuli, namely, z:ilj@ijL and external

stimulus I;. The term .N; denotes the additive noise fed into




" 1 and external stimulus Ii |I. The term N denotes
the additive noise fed into 8 pi, and n denotes the
nurmber of Qtrons inthe NN A Qtron NNis
consi dered to be in sinple node if it is noise-free, i
.-e . , N O for all i; otherwise, it is considered
to be in fuII node. At each tine step only one Qtron
is selected for |evel transition, subject to the
followng rule: QL(t + 1) Q(t) + .Q(t)_(2), with
u; f ahdvhenesesteld £6b) humbé T 14210 T and QB(tHEgIN. B O’ tron
AQL. {t)=~-1 11 and Q{t))O0 vvhenever H {t)(- 2
| Tllaz ot herw se; (3) .wh rel a.ss t t he
S SR RS A AR R i e sa S

description for a Qtron NN, if each Q trop, ui has‘
N; Gk F #br ali=il; anthekldsz, 0itand thesNierathsd e in full

mode. At each time step only one Q' tron is selected for level

transition, subject to the following rule:

0;(t + 1) = 05(t) + 40: () (2),
I;Jith
(+ 1 whenever H; (t)) | ai| and 0;(tKg; — 1
AQl(t) = {-1 whenever Hi(t){— E[Tiiail and 0; (E)0 ; (3
0 otherwise ;

“wherein it is assumed that the 1th Q'tron is selected at time
t++1. From the model description for a Q'tron NN, if each
_ (:}-’tron:,- ‘ui‘rhas qi = 2, a; =1 and Tii. = 0, and the NN runs in
simple mode,,- the Q'tron‘..NN model i.s reduced to the .'ori‘ginal
Bopfield model.

The syst'em energy & embedded in a Q'tron NN, called

‘Liapunov energy, is defined by the following formula:

1 & B n . )
i=1j=1 i=1




sinple node, the Qtron NN nodel is reduced to the
original Hopfield nodel. The system energy s enbedded
ina Qtron NN, called Liapunov energy, is defined by
the following fornula: 2 .~ 1lai)ilTij(ajqQ) -
E~-i(aiQ) + K(4) i=lj=1i=1 9 where nis tota
nunmber of Qtron in the NN, andK can be any suitable
constant. It is shown that, in sinple node, the energy
e defined nonotonically decreases with tine.

whdher ef 0f ecotiafl Aumpeohifey tannben raiyepBY:; ianch nEawpe Y
ﬁlnlﬁlzeSthe Lunctlon e given in the above form the
correspondin ut on I S b

N S R L i
enor nous nunber of local mninunms may, in fact,

¢ Hephgfsenionmsaticaflagt deyraoias Wohs. timﬁ4:h5h€Fﬁﬁ@ﬁehme a
approachb Ni servgs to control the.solution quality

pro ri ef |f ts |

or et B SIS CRSSPT it FERLEES,E SR Hullion -
strength |nJected |nto each Q tron can be

gisyst eﬂatheahilacyveleferm nede Byrpesséndiars INN | #jeeremRpsly
such - strengt h-bound noises into Qtrons, the NN

~event ual | o
solves the g&ggﬁéﬁfﬁ%ter £ reaches a global/local minimum.

However, an enormous number of local minimums may, in fact,
represent unsatisfactory solutions. In the Q' tron NN approach,

N. serves to control the.solution guality to a problem. In

i
brief, if the desirable solution gquality is given, the allowable
range of noise strength injected into each @Q'tron can-be.
systematically determined. By persistently injecting such
strength—bound noiseelinto Q' trons, the NN eventually seﬁtles
on a state corresponding to a satisfactory solution.'

Using Q’fron NN to determine the schedule and timing of
processes and avoid system peak time is important for server
system resource optimization. CPU use rate, disk gse rate and
peak time interval are adopted as processing elements, and

fetched data within reference range- is fed into the model.

Minimum energy value &, and several of which are used in timing
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on a state corresponding to a satisfactory sol ution.
Using Qtron NN to determ ne the schedule and timng
of processes and avoid system peak tine is inportant
for server systemresource optimzation. CPU use
rate, disk use rate and peak tinme interval are
adopt ed as processing elenents, and fetched data
within reference range is fed into the nodel. M ninmm
energy value e , and several of which are used in
schlih 9410 seheduliing adkul | nodet |tiss asswmed t hahat
Qpu - act E {0,1, ... ,100} and Qkisk -act e {01,
., 100} present CPU k use rate and di sk use rate
cnues‘p%;tc gdeiy 1T %eraist &~ A%diec i B .t e Gapgetsedt CPU
“cKiar e (01 and K2ar E 10,1'...'100) CPU use
rate and dISk use rate. Wen the energy is astringent
useAngasd abhe, dikex | osal ratri meadesidedivned FResiGRIIE-ants
node. Thus, energy functions sl and 62 for CPU use

Kfa;riie&g“;ﬂd d%%q U5 B 8,2 A P81 cled HRAC AL zgeted
CPU use rate and disk use rate. When the energy is astringent
and stable, the local minimum is obtained in simple mode. Thus,

enerdy'functibns 31 and &, for CPU use rate and disk use rate

are as follows:

i+m

1 & itm u act,.cpu__act tar
o =3 { > 8P -2 - 2k ()
) 2 i=mlk=i-m k=i-m ,
and,

. _ 2
1 & | 1P disk _act, disk _act _ 2 Ktar (6},
e = ) Z Q.
2 l=plk=1i- k=i-p

and total energy function & is as follows:

£ = Aoy + Apes Mg (1))

Using simple mode to achieve local @inimum.is faster but
may be insufficient, whereby'noiee'ean.be further injected.intor
.Q'tron NNs and more targets can be founded and recorded as

process execution time points. Referring to Fig. 4 again, in

11




2 i+mKtar k=i-m(5) and, ]_ _+ disk act disk - act
B2 =2 L, aki=p k=i-p Kar 2 k=i-p and total
energy function e is as follows: /II1E1 + /12e2 + N
(7) Using sinple node to achieve local mnimmis
faster but may be insufficient, whereby noise can be
further injected into Qtron NNs and nore targets can
be founded and recorded as process execution tine
points. Referring to Fig_ 4 again, in .11 step $S403,

sté;besgb?' nghéctﬂ%ﬂ%hb”%c@@ﬁh@néo%oﬁhaﬁsmOtBS drihsmits the
hedul e the process with the execution tine point

to the
schedule of the process with the execution time point to the

trigger module 104.

Fig. 5 shows the operation of the trigger module 104 of the
process scheduling - system 100 according to the present
invention. E‘Airst, in step $501, it is determined whether the
time is at the execution time point. If}'not (No- in step 5501) ,
the flow remains at step S501. Otﬁerwise {(Yes in sep 5501), in
step §502, the trigger module 104 directs the process 120 to
execute.

Fig. 6 is a schématic diagram of a storage medium for a
computer program providing the process scheduling method
according to the present invention. The compuier program
product comprises a storage medium 610 h;ving comput;er readable
program code embodied in the medium for use in a computer s‘ys-tem
.600, the compute; readable  program code comprising at least
computer readable pfogram code 611 fetching resource statusrdata
of.'at least one resource item of an application system, computer
readabl_e program code 612 det;ermining an execution time point

for at least one process according to the resource status data,

12




trigger nodule 104. Fig. 5 shows the operation of the
trigger nodul e 104 of the process scheduling system
100 according to the present invention. First, in
step 5501, it is determ ned whether the tine is at

t he execution tinme point. if not (No in step 5501)
the flow renmains at step S501. Ot herwise (Yes in sep
S501), in step S502, the trigger nodule 104 directs
the process 120 to execute. Fig. 6 is a schematic

lcoé%é%gfﬂgégd 188 E%%@aHE@BHg1%QG BirEOHDPME efhPrPgEadEs to

oviding the procéss scheduling nethod according to
the present invention. 'The conputer program product
exeonpr | sesthe st veagl oredi e 6RO Mav| M coRpRiterr readable
readabl e program code enbodied in the nmediumfor use

pr&@r%mcggggtgi4s¥§E8 n§0Pnet RRCOMBHL @ atus data of the
“readabl e- program code conpri sing at | east COlTpUt er

readabl e program code 611 fetching resource status
regatace dfteat ap eberdiiig fogofipsther tdahomiar tdpp pEAEToRNe

system conputer readabl e program code 612 determ ning

pr§@e§§§f§”é£@3ukﬁﬂ? point for at |east one process

according to the resource status data, 12 conputer

readabl e program code 613 directing the process to .
The present invention thus provides a process scheduling

system and method that dynamically and flexibly schedules
processes according to-iesource status, thereby balancing
system load, and reducing productivity and service.loss.

The method.and,systenaof the present invention, or certain
aspects or portions theredf; may take the form of program code
(i.e., executable instructions) embodied in tangilble media,
such as floppy-diskettes,.CD—ROMS, hard drives, or any other

‘méchine¥readabie stérégelnediunh wherein, when the program code
is loaded into and executed by 'a machine, such as a computer,
the machine becomes an apparatus for practicing the invention.'
The metheod and'systemé of the present iﬁvention may also be
emb;died in the fqrm qf program code transmitteq over
transmission media, such as electrical wiring or cabling,

through fiber optics, or other forms of transmission wherein,
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execute at the execution tinme point, and conputer

readabl e - program code 614 fetching the resource

status data of the resource item as feedback for

further determ nation after the process is executed.

The present invention thus provides a process

scheduling system and nethod that dynamcally and

flexibly schedul es processes according to resource

status, thereby bal ancing system|load, and reducing
wh@moﬁM£pragt@mamﬂmsesvreﬁeima$ﬂnahb0ﬂ®¢%G@Hanéngygﬁ%@vtEd

of the present invention, or certaln aspects or

tions th k f £ade
S e I e T

medi a, such as fl oppy dlskettes CD- ROVS, hard
appdtares for @y tatdiery thachmvmﬂtﬂamjabWbe@tmmqkﬁmQﬁﬁﬁduﬁP a

wherein, when, the programcode is |oaded into and

executed b uch C tehu e s

ge el A HE %SH%EO%%S%%%hra u§* sgrg%r§%$%0|ngjfhe with the

invention. The nethod and systens of the present
prbfyentd onoayral sae bea endoodined  iaprelv@ther ntbitpr egeant-es

code transmtted over transm ssion nedia, such as

| an%iﬁ%%ﬂ#%fl mnrl??%ﬁé cabflspe Epﬁgﬁq% Lber;pptics, or

SI on er el

Although the present invention has been described in its.

- preferred embodiments, it is not intended to limit the invention

- to the precise embodiments disclosed herein. Those skilled in

this technology can still make wvarious alterat_ions and .
modifications without departing from the scope and spirit of
this invention. Therefore; the scope-of the present invéntiori'
shall be defiinec_i.an'd protectéd by the following claims and their -

equivalents.
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when the program code is received and | oaded into and
executed by a machine, such as a conputer,, the
machi ne becones an apparatus for practicing the

i nvention_ Wen inplenmented on a general -purpose
processor, the program code conbines with the
processor to provide a uni que apparatus that operates
anal ogously to application specific logic circuits.

Al t hough the present invention has been described in
its preferred enbodinents, it is not intended to

Whg{rgg dik€nkRvention to the precise enbodi ments
di scl osed herein. Those skilled in this technol ogy

can still make vari ous alteratlons and. nDdificationS
wi t hout departing fromihe scope and- %B%EEln this

i nvlent i nPreReraf oreeIthe S fope-=8F (et preésent

“invention, shall be defined..an.d protected by the
f old ovd ek 13 mﬁfa@anﬁiguﬂatramﬂ\aﬁmpnuslng atlflapsst one
is clained is: 1. A process schedullng system

conprising: a plurality ur.ations risi
at | eastTHHEIS e%Eﬁ?‘céﬂ}C{ e a it Peastp%gdr%ggfoggssan

of an application system
application system;

a fetchmodule to fetcl} resource "s'tatus data of the resource
item;

a timing scheduling module to det:erming an execution time
point for the process .according te the resource
status data; and o

a trigger mo:dule to e:»;ecute the process at the execution

time point.

2. The system of claim 1 wherein the configuration
further comprises a fetch frequency, and according to which the

-fetch module fetches the resource status data.

3. The system of claim 1 wherein the resource status data

for determination is within a predetermined referemnce range.
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a fetch nodule to fetch resource status data of the
resource item a timng scheduling nodule to
deternmine an execution tine point for the process
according to the resource_ status data; and a trigger
nodul e to execute the process at the execution tine
point. 2. The systemof claim| wherein the
configuration further conprises a fetch frequency, and
according to which the fetch nodule fetches the
resource status data. 3. The systemof claim1l wherein
thg respyrce stapusrdata;ihon dei@raimationrésowi¢hi htan
predeterm ned reference range. 15 4. The system of
claim 1l wherein the resource item_co i,ses _a_cent
comprocesshngeniial (CRYESSANEhBLAPpl ¢ RR Bt ?yé‘?é’rctnlcéﬁgon
the resource status data conprises the CPU use rate.
sys%EmTQ§u§¥ﬁE%@éghﬂaéﬁiﬁ@wﬁﬁﬁﬁQhﬂxﬁhﬂﬁﬁegﬂufCQU“k&nmate'
conprises a disk of the application system and the
resource status data conprises:the.disk use rate. 6.
The systemof claiml mherelf t he fetcphgngggguggétq%%m‘

5. The system of claim whereln
comprises a disk of the application system, and the resource

status data comprises the disk use rate.

6. The system of claim 1 wherein the fetch module further
- fetches the resour&e .sﬁétus data of the resource item as feedback

for further determination after the process is executed.

ﬁ. The system of claim 1 wherein the timing scheduling
module determines the execution time point based on z neural -

network model.

8. I process sghedulinglnethodi comprising the steps of:

fetching resource status data of at least one resource item
of an application system;

determining an exeéution time point for at léast one

process according to the resource status data; and

executing the process at the execution time point.
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fetches the resource status data of the resource item
as feedback for further determnation after the
process is executed. 7. The systemof claim1l wherein
the timng scheduling nodule determ nes the execution
time point based on a neural network nodel. 8. A
process schedul i ng nethod, conprising the steps of:
fetching resource status data of at | east one resource
item of an application system determ ning an
execution tinme point for at |east one process

accpr di %etrﬁeéﬂ%%haﬁﬂ%ﬁes st Atis fdab@pr Aithg €XeEHthfdhe

the process at-the execution tinme point. 16 9. The

met hod of claim8 further conprising fetching the
req@EOW GEashat dstdaleracadditeg at §eAChet EPIYFEGrency .

10. The method of claim@8 further conprising _ ,

determining the execution tine point according to the

resigur capst Al s datrac 1 Wi il Bufe Ré edlpTsnad defefentamg
range-. 11. The nethod of claim8 wherein the resource

item conprises a central processing unit %CPU% of Hye
theyspleicest Potingy PPeAt 2RPAHE Y ESob e &FSSPAEGE ghhns data
conprises 'the CPU use rate. .

within a predetermined reference range.

1ii. The method of claim 8 wherein the resource item
comprises a central processing unit (CPU) of the application

system, and the resource status data comprises the CPU use rate.

12. The method of claim 8 wherein the resource item
comprises a disk of the application system, and the resource

status data comprises the disk use rate.

13. The method of claim 8 further comprising fetching the
resolurce status data of the resource item as feedback for further

determination after the process is executed.

14. The method of claim 8 further comprising determining

the execution time point based on a neural network model.
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12. The nmethod of claim8 wherein the resource item
conprises a disk of the application system and the
resource status data conprises the disk use rate. 13.
The method of claim@8 further conprising fetching the
resource status data of the resource item as feedback
for further determ nation after the process is
executed. 14. The nethod of claim8 further conprising
determ ning the execution tinme point based on a neura
network nodel. 17 15. A machi ne-readabl e storage
mediéjm glxt ﬁg%ﬁ]ﬂi@-—fe%%tl%rsthQQé O M Chs o r MRER computer
executed,, directs a conmputer to performa "process
schedul i ng method, conprising the steps of: fetching
pro@sounte cd) avlusn dateridied- atliFeass dretrEdedr 8 PEERPIT @
of an application system determ ning an execution
ti poi.nt t sy a iHg.to the
T e L oS o TR
t he execution-tinme point. 16. The storage nmedi um of
cl afenciB mguresverr corpates dgtafet efi kip sthene agserees 1tem
status data according to a fetch frequency.

of an application system;
determining an execution time peoint for at least one
' process according to the resource status data; and

executing the process at the execution time point.

16. The stdrage medium of claim 15 further comprising
fetching the resource status data according to a fetch

frequency.

17. The storage medium of claim 15 further comprising

. detérﬁiniﬁg'the execution time point according to the resource. .

status data within a predetermined reference range.

18. The storage medium of claim 15 wherein the resource
item comprises a central processing unit (CPU) of the
applicétion system, and the resource status data comprises the

CPU use rate.
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17. The storage nedium of claim15 further conprising
determ ning the execution tine point according to the
resource. status data within a predeterm ned reference
range. 18. The storage nedi um of claim 15 wherein the
resource itemconprises a central processing unit
(CPU) of the application system and the resource
status data conprises the CPU use rate.. 18 19. The
storage nmedi um of claim 15 wherein the resource item
conprises a disk of the application system and the
resurce, .S ; i ' Gingketserhat fesdbrce
-Thzﬂgtoﬁgﬁegﬁéﬁg%%?%%hg@gpﬁ1§g§%%??%er conpri si ng
fetching the resource status data of the resource item
itas cofipeiibatk diork ffithlrerPrletiHimasy rtTaf 21 Hhferesource
process is. executed. 19

status data comprises the disk use rate.

20. The storage medium of claim 15 further comprising
fetching the resource status data of the resource item as

feedback for further determination after the process is

executed.
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