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what soever. FI ELD OF THE | NVENTI ON The present
i nvention relates generally to distributed processing systens and, nore
particularly, to a systemand nethod for scheduling jobs in a distributed
processi ng system BACKGROUND OF THE | NVENTI ON A
j ob scheduler is used to schedule jobs for service on a CPU of a conputer
system A job schedul er could also be used to schedul e ot her resources
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terns. Exanpl es of job schedulers can be found in U S. Patents
carrier,

- means for generating a time code signal and for accommodating time code signals in

10 specific subcode signal blocks,
- writing means for writing the composite signal in said tracks on the record carrier, such
that a number of 2™ subcode signal blocks are recorded in a subcode signal recording portion
of a track and a plurality of information signal blocks are recorded in an information signal
recording portion of a track, where m is an integer larger than 0. The invention further

15 relates to a method of recording the digital information signal and the subcode signal in slant

tracks on the record carrier and to a record carrier obtained with the apparatus.

An apparatus as defined in the opening paragraph is known from EP-A
693,214, document D1 in the list of related documents. The known apparatus is meant for
20 recording a digital video signal and an associated audio signal in the slant tracks on the
record carrier. Further, a subcode signal is recorded in a subcode signal recording portion of
the tracks. The subcode signal generally comprise information, such as absolute and relative

time information and a table of contents.

25 The invention aims at providing a recording apparatus for recording time code
signals at specific locations in the subcode signal recording portions in the tracks. To that
purpose, the apparatus in accordance with the invention is characterized in that the means for
generating are adapted to generate time code signals for accommodating in specific subcode

signal blocks in the subcode signal recording portion having a sequence number that satisfies



5,414,845 and 5, 442, 730 of common assignee herewith. - Current job
schedulers lack the ability to schedule a job at any periodicit skip the
j ob schedYQFI23%e processed by a CPU @&r to schedul e jobs PFS“P%IF@QO%

| ace on
renote machines in a network. The W ndows NT Operating System does
perm t theHedowinggformbls: on renote nmachines, but such scheduling is
very restrictive. For exanple, such scheduling can only be acconplished
by conmmand line entries, i.e., graphical user interface scheduling is not

used. Also, both the sourcgand fh@loel (Bchines.gyst be utilizing the
W ndows NT Operating System l()lgf or{gqag)jeob ori g na?i ng fromthe source
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W n32/Whn applications, OS/2 applications, etc. Current job schedul ers
3  signair @nrimt recordedyr adethanN(ih inan imeger e cay havps value doaedsoddnt.r ol of
operating system . o - .4 :
SUMVARY OF THE | NUENRYjon is based og the regogpition to shuffle the, pesition af, the fime ¢
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processors, a communi cat | ons net wor k f or | nt er connept_i ng t he processors,
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schedul is§ehd: IS néghtive ififuched of i@ biRhdsOdn HeGesdicagideyanihop yaisesn theer ei n t he
schedul er schedules a job to be processed by the system
detection of the time code signals during reproduction, is decreased. The greatest common
denominator of the values (1+2.p) and 2™ in the above formula equals 1. By definition, the
15 period of the time code signals is always maximum (2™), so that the best detection of the
time code signals upon reproduction can be realized.

In a first embodiment, the apparatus is further characterized in that the means
for generating further comprise determining means for determining sequence numbers of
subcode signal blocks in the subcode signal recording portion in accordance with the said

20 formula, and that the means for generating are further adapted to generate a time code signal
for accommodating the time code signal in a specific subcode signal block having a sequence
number obtained in accordance with the above formula.

This enables the recording of time code signals in specific subcode sync blocks, where it is
still free to choose the exact location within the said subcode sync block to accommodate the

25 time code signal.

In a second embodiment, the apparatus is characterized in that a subcode sync
block comprises a number of R packs, the means for generating being adapted to accommo-
date a time code signal in a specific one pack of a subcode sync block of the sequence of
2™ R packs in a subcode signal recording portion, which pack has a sequence number that

30 satisfies the following formula:
n(i) = {n(i-1) + R + 2.p.R} mod 2™.R)

where n(i) is the sequence number of the pack in a track numbered i in which the time code



repeatedly at a selected periodicity. The present invention also
includes wwowishpsg for scheduling jobs for processing in ?cﬂﬁfo{;d%i‘t ed
processing systemincluding a plurali ty3 of processors interconnected by

a communi cations network. The method conprises the steps of storing jobs
to be prdekeUPHYEPHEdsystemin a job queue; scheduling jobs in the job
queue f qp (i QERRFireh Pihel dh8cSibed R f@ﬂmégbﬁéaghﬂqnaa bR ik BispEpCessed by
the systemrepeatedly at a select edO periodicity. e present
invention also includes a nethod for scheduling jobs conprising the
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di stributed processing system at any periodicity. Anot her

advant age of the Pgusenshowsvibedivision of dici uptoeds datd aisa of ealsibsdde syngeblock
processed. b he stem Anot her advantage of the present invention
S a?ﬁobmgocl#é%ﬁ gix%hi ch schedul e jobs to take place on renpte nmachines in

the distributed pfigg@ssiipdvsSe aEfBmmodation oARQiHE coddyigndiage pakkt he present
i nvention is providing a job scheduler which integrates two or nore dif

ferent operating Bgereehshoss engaambasipentef the acronsendation 9é timeespdpusigasisati ons

gavi g gl fs&tgc%ﬂg spg?ng %tcbﬂﬁngs B&Ei%‘ﬂ? of subsequent tracks,

figure 6 shows another embodiment of the accommodation of time code signals
15 in the subcode signal recording portions of subsequent tracks,
figure 7 shows again another embodiment of the accommodation of time code
signals in the subcode signal recording portions of subsequent tracks,
figure 8 shows a further embodiment of the accommodation of time code signals
in the subcode signal recording portions of subsequent tracks, and
20 figure 9 shows an embodiment of a recording apparatus in accordance with the

invention.

Figure 1 shows the track format of the tracks recorded by the recording
apparatus in accordance with the invention. The track is recorded and read in a direction
25 from left to right in the figure. In the present example, the lengths of the various track
portions in figure 1 are expressed in number of main sync blocks, where a main sync block
has a length of 112 bytes of 8 bits each.
First, a clock run-in portion 1, denoted 'margin’, is recorded, which in the
present example is 2 main sync blocks long. Next, follows a preamble portion 2, which is 3
30 main sync blocks long. A subcode signal recording portion 3 follows the preamble portion 2
and is 4 main sync blocks long. The subcode signal recording portion 3 is meant to record a
subcode signal in. The subcode signal can comprise, amongst others, absolute and/or relative
time information and a table of contents.

Next, follows a postamble portion 4, which is 3 main sync blocks long, an edit



BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1A illustrates a typical

di stribut agoRgREH8§Si Ng system for which the present inventign. 8/%% gned,
Figure 1B "illustrates an infornmation pr"bcessi ng system for 1nplenmenting

the present invention:, .. . Figure 2 illustrates a bl ock diagram of an
embodi m8AR SefleRaied pIBG e ithichisehimaghsyne blocks lgngaiidea greambles peraioas. avhich is

gr aphi c | I L.hg e ] E1.00;....and
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112, 114, 116; 118, 120, 122, 124, 126, and 128 connected via
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i ncl ydi N ATM or other. Physical network protocols such as
Et he@e{%&fﬁ”H@%E@&%Sn‘:&“%ﬁe%g’%%& Synﬁﬁo ymuni cations protocols such as
TCP/ 1P or Netbi osTiY sutey&d &igﬁﬂtr‘é&fréing%niorﬁg’%b kisd Biebcbed wehid- blodigt(epr k

e

file system managenent can provi ded by a network, operating system such

as a pr cybendeisasedlocks). thenformanof whishds yhavemrin figies 2. e sukpole sypreblaek ifg28
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these file systemprograns allows distributed processors to access and
nmanale deRHIY @ssadvaishah 4riyigstlengyAs explained pabrefajencein figuemt othg sypegsice

| ogi cal sﬁéda?recording portion 3 has a length of 4 main sync blocks, which equals a length of (4 x

112 =) 448 bytes. As a result, a subcode signal recording portion comprises 16 subcode

sync blocks. The subcode data area 11 of figure 2 is subdivided into three packs, each pack

comprising 6 bytes, as shown in figure 3. In total, each subcode signal recording portion
20  thus comprises (16 x 3 =) 48 packs.

A time code signal has to be recorded at least once in the subcode signal
recording portions 3 of a group of at least m successive tracks, where m is an integer larger
than 1. It is assumed that m equals 2. More specifically, a time code signal is accommodated
in one pack. Figure 4 shows the accommodation of an absolute time code signal in a pack.

25 The pack comprises, as explained above, 6 pack bytes or pack words pw0 to pw5. The first
word pwO identifies the pack to be a pack comprising the absolute time code signal. The
second pack word pwl comprises a frame number, expressed in units of frames, by the four
least significant bits b, to b; of pwl, and tens of frames, by the three bits b, to by. The
absolute time code signal is stored in the pack words pw2, pw3 and pw4. More specifically,

30 the ’second’ information of the absolute time code signal is stored in pw2, such that the units
of seconds are expressed by the four least significant bits b, to by of pack word pw2 and the
tens of second are expressed by the bits b, to by of pw2. The 'minute’ information is stored
in pw3, such that the units of minutes are expressed by the four least significant bits b, t0 b,

of pack word pw3 and the tens of minutes are expressed by the bits b, to b, of pw3. The



8 system for each processor regardl ess of the physical |ocation of
t he indivi Ll es. Referring next to Figure |B, '
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a typical hardware configuration of an information handling system
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handl i nfrogy8 ted7 10fn|thes folibewng fdretila give the p&efiarsrafrthe packstio skbsgquent 2racks

bl ock di agram of the prese t . n\{ent lon is illustrated. Reference nunerals
i n AOguMBeEe (hRaBIPINESIME EPfG Bame Fénk)ﬁé‘qr%‘?'er ence nuneral s used in Figures
| A and 1B represent identical parts. Figure 2 shows a portion

of distributed processing system 100 illustrated in Figure 1A including
i nformation handling systems 1id,= {ai6) + &9 m®P48.nt er connect ed, vi alEq.1)
conmruni cati ons network 106. In this enbodi ment information handling

system 122 includes a job queue for storing jobs to be processed by

di stri byt @duRr RCRSiEA RereS Yisd 2P0 M stard @9 retoRding 180 firSt COUPOLA() Seriepitdn 106
via information system 122. Information handling system 122 al so includes a
j ob ¥chbdaherbitrary vaine betwsdulliang 4%6bs in j ob queue 130 for processing by

di stributed procegsin St 100. .Joh h | er : ' to be
processed by di sf‘& ftb&?&e%yovrgﬁ?gggg H‘ﬁ e%‘?é‘tclgﬁ%%ﬂo%%rgég?g@?%ﬂaﬁﬁ%&ggfgct ed
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Figures 3 and 4. As will also be described in, . )
of 16 different pack numbers. Figure 5 shows the positions for storing the absolute time code

signals in 16 subsequent tracks, assuming n(0)=0, by the bold lines. Figure 5 only show the
20 subcode signal recording portions in the 16 subsequent tracks, shifted with respect to each
other in accordance with the helical scan recording format. In the first track (i=0), the
position for recording an absolute time code signal is pack number 0 (n(0)=0). In the next
track (i=1), the position for recording an absolute time code signal is in pack no. 39
(n(1)=39). In the next track (i=2), the position for recording an absolute time code signal is
25 in pack no. 30 (n(2)=30) .... and so on.
One can thus store an absolute time code signal in each of the packs, derived in
the way given above, using the above formula. It was further explained above, that a
requirement may exist that a time code signal has to be recorded at least once in the subcode
signal recording portions 3 of a group of at least m successive tracks. In the situation where
30 m is chosen equal to 2, one could thus leave some of the absolute time code out, as long as
the above requirement is satisfied.
One could, in an alternative embodiment, replace the above equation 1 by the

equation given below:



connection with Figures 3 and 4, job scheduler 132 has the ability to skip
a job sch be processed by distributed processing 0. Job
schedul er éﬁ%ééld)be used to schedule j8bs to be processed%ﬁklﬁ%gogégnati on
handl i ng system 122 or any of the other information handling systens 108,
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inteldation of | dbRUREANFTR, SHBHORAQTEG: He 13, HiEi SIHRUMLEVER PGSy st ems and
networ k operating systemso that any job originated in one information
handl i ng system can be schedul ed in and processed by another information

handl i ng system Ref em(i) wg{nfoW tro3 F guijemod 48nd 4, a display §&t-8kn
and graphical wuser interface for inplementing the present invention
is shown displayed on nonitor 38. In this manner, a graphical user

| nter f aggekaplidtdh Boteder Ml @ ViflcMIAOE W gt v, Aipalthys bfekemtd apatiel at ed
to a job stofed In jOob queue 130, and a user interface device such as nouse

26 n#y membsedlhis eqenionalantagein bef emveri¢dintel p spora\zeBerahequaHPE 6o SBZwPY ch, in

turn, is.i.nterfaced wth.job gyeue 130 .and job scheduler 132 to thereby
control 49 mgéh%m}?geﬁdl.umders by 9I R° ﬁ.'go ?@? owi ng description of the

operational features of and nonitor displays in a graphical user interface

in accordance with the present invention, the term "workstation" ref éc"s to
i nformation handling systensNGbs {NGo) i+ p2amodigo 118 120, 18894
124, 126, and 128. The term "I ocal

20 Figure 6, 7 and 8 show examples of the positions of the absolute time code
signals for other values of p, using the equation 3, the value for p for figure 6 being equal to
0, p being equal to 1 for figure 7 and p being equal to 5 for figure 8.

It is an object of the invention to position the time code signals in such a way in

the subcode signal recording portions that the geometric shift of the tracks on tape relative to

25 each other has been taken into account. This leads to a robust system for recording the time
code signals, such that the negative effects of scratches on tape and drop outs are minimised.
Preferably, the values 5 or 6 for p are chosen, as for these values the absolute time code
signals can be recorded in more randomly distributed positions in the subcode signal
recording portions of subsequent tracks.

30 An even more general formula for the sequence numbers is given below:
N@) = {N(i-1) + 1 + 2.p} mod 27 (Eq.5)

for the sync block sequence numbers N(i) and



wor kstation" refers to an information handling systemhaving a first

operatl ng nd I ncl uding a job queue and a job sched term
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filter settings for the | ocal workstati en t er of
domad nsarea:morchnglthlom-'bbfdieetdackaahowuon ﬁguewvlopens that contains folders
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icon is ubl e-cl cked, an icon view opens that contains schedul ed job
i cons dglams docusnents g WéNBh a8 D61 c dacumepiniDX insthe lisbolreldted Hocumdnter ed vi ew

and the title bar, V|e indica e view.is.fil en a
Sohetured | ob i ohaPEba ShElerIER 172 )RRl 6: el wisssh S et b
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| ocal ofs& rth‘? figyres ylstoedn Outpais of therpiudtiplexer 482 grd Jt%g@t@r@@rt 134 pre"qoapled to
setti ngc%rrespondmg inputs of error correction encoder units 126 and 128 respectively. The error
correction encoder unit 126 is capable of carrying out an error correction encoding step on
the video and audio information so as to obtain parity information for storage in the main
25 sync blocks. The error correction encoder 128 is capable of carrying out an error correction
encoding step on the subcode information so as to obtain the parity information shown in the
last four bytes of the subcode sync block in figure 2.
The recording apparatus further comprises a generator 130 for adding the ID
information, such as shown in figure 2, and sync words. After combination of the signals in
30 the combining unit 132, the combined signal is applied to a unit 134, in which a channel
encoding is carried out on the composite signal. The channel encoding carried out in the
encoding unit 134 is well known in the art. For an example of such channel coding,
reference is made in this respect to US-A 5,142,421, document D4 in the list of references.

An output of the channel encoding unit 134 is coupled to an input of a writing



or "Associations could be available, since this object inherits fields

fromthe shel |l object. Wen the job tenplate is %’1[%5 Lcked, a
Job Tenpl \gg}g%@?’ I'ngs not ebook opens thdt shows all of the en rywﬁdﬁs{:

fields(that have defaults) containing the standard defaults. Non-defaulted
entry fuitdgo, in which the datastream opjajned yeithe st pcoding enitd 3¢ ds graordadr Rsthasiash

| con Selibgs, ARLAN. dafirelALLE G LEOT N fald G silRE st 0N, POP- Up. enu,

t he WorKs Ion-se not ébg opens s oW ng e current view

filter settings melthrprcs@bmttmﬁt 14ariggireseny fos tcaturailing the functiofingof the
desktop (or via a systemDrives Icon), a user. alsp has an option to

schedul éraaﬁuSeR@e\sﬁ SBrl a§ theecomirghpt H@ tT3nSpOTE VASEL Ob thet TspRr 3rtigs Hidhdhe
Nanre § ¢ ap@ips? e AERCRL b00aRlerdiBf dfi e ibcle e Rfio hall i ol of 40

]Ob for squic exrds amigthe dDeidtdrethtipab. This field is blank for a new job on the
Job Tenpl ate- Settjngs notebook. Job | D fiel dé ead- onl 5‘2 Thi s
field will contaMi at'j he Bnyeptipp has, eel,desehieg with clereage }/% eferfﬁdserf*mld wi l |

De bl anien 81 014 10k 89 bl R ke &ﬁtﬁmﬁaﬁe@mm@km{féﬂ'»anah@' d

cannot be up e user.
Command rhedificatR@4 may become'ﬁppar@ntmmhdsa‘ skilledl inathe artnsvithbat dnpanmgdfrothE( exe

file . and ters). of th l.ec ob r.an existin chedul ed
Thi 19 § eFePs o TEdReHish. o ASIon R diBs b wifkoratod sienduiie Fiy ol
type of signal than a digital video signal and/or an audio signal, such as a data signal.
Further, the invention lies in each and every novel feature or combination of

features.



read-only 2 206 This field contains text simlar to the follow ng
for an exi hedul ed job: Last submtted by USER D atp Vgl wth a
start datvﬁS?ﬁ%hﬁg 1, 1996. This field% s left blank for gbneM/fgﬁg%n t he
Job Tenpl at e- Setti ngs not ebook. This field cannot be updated by the user.
"How of Relatedadacumentse j ob" section 208 For an existing schedul ed
job, if the selected job is recurring, the "Every" button 210 is sel ected
and the entry fields in this section will have the current values of the

sel ect e(bl)ob | f grha 6538 2rd gd-mqb, 73)non- recurri ng (WIIl run only once),
the "Job w |l onI run once" button 212 wi | sel ect ed and_the "Every"

entry fiR2ds in tHR-4 1@0877(3&0%6590“5@1%@98@%@ 5&79 184i(BHN &4P18and they will
di spl
Flo?IO ay jolrole\(l)vnj\tgﬁ Qﬁﬁgl&fiﬁpﬁg{ 14% ti ngs notebook, the default for th| S

SECtIOH(D$)f0r t NeS-AEyanug. 420 PHON 13.63De sel ect ed. The "Every" button
210 and "Job will only run once" button 212. are nutually, exclusive and
when the "Job will only be run once" button 212 is selected, the "Every"

entry fields are disabled. If the "Every"” button 210 is selected, -then the
spin | and drop 1 fields are required. |If the "Every" button 210 is

sel ected, and drop 2 is enabled, then drop 2 is required. a. spin 1
214 This spin button allows a user to select a range of

1-999. The default for this entry for a new job on t he Job
Tenpl at e- Settings notebook is 7. b. drop 1 216 Thi s

dr op-down control drops down to the follow ng list:

-m nut es - hours - days - nont hs The
default for this entry for a new job on the Job Tenpl at e- Set ti ngs

not ebook i s days. 16



c. drop 2 218 drop 2 is disabled unless spin 1 specifies 7 and

drop 1 specifies_days, or unless drop 1 specifies nont hs. \When spin
1 specifi &599%&% drop 1 speci fil@s days, the drop FPIBHRWN
control wll drop down to the following |ist: - Mondays -
Tuesday§1l AIMS - Wednesdays - Thur sdays - Fri days - Sat ur day

-Sundays The default for this entry for a new job on the Job
Tenpl at e- Settings notebook is the current weekday. Wen the drop |
specifies nonths, the drop 2 drop-down control drops down to the follow ng
list: -the start day specified below -the third to the |ast day of the
nonth -the second to the last day of the nonth -the |last day of the nonth
The default for this entry for a new job on the Job Tenpl ate-settings

not ebook is "the start day specified bel ow

17 1. /ﬁ%pdﬂﬁh@gorfxje€+1‘a§18g2§ﬁigit3}1ﬁfm%ilaﬁon @%Ylali A £8thBge §1%H£05H' ed
to run atnon-standdrd 1 ntervals such™as every 36 fours and 15 nutes or
every 34ladaysacks orl ¥\hesord castear thetdppajants "cosmpessingn 220 For an

exi sting .scheduled job,. if the.selected job. has a, start date that i
ot evi ouS TR dpt Bropivine b AL AbRado Yethaid £l sibtods SEaboo i o
sel ected f@ﬂﬂatﬁﬂ% gﬁvﬁmh{ lYorf dc%ﬂﬁxoﬁ@t’ixﬁ]ﬁ@'tiﬁﬁ’d HOUKArabbh 0P 'ﬁxé"%dﬁ'co&esigﬁa‘-’z apbed

(the entry fiel contain e current date). If e seléected job

has & stsabgode signakblobks ands farfacepmmiodatingr pastionsdeft informadon of éhebinfaronatior4 i n

front of.the.entry fields | el ect and.the entry fiel.ds Wi, | |
enabl ed SR 15 FnAtpiRes el oERT EOELoratimifife G fubeddeyial S ogf e
For a neMfor@Biesigha bledks isrd eéxﬁ%&@&tsigﬁpfda%@h@mg,mé Racksdef el recdrar this
section is for the "Inmmediatel y" button 222 to be sel ected. The
"I mredi #8B1%f) button 222 and the start-date (lower) button 224 are
mut ual | | ysi t " | Ly | e . 1 he
Tut ual Y S5t Yeniithe" fthe! e ol PP abcomBbl Y e SSLGAR i
10 specific subcode signal blocks,

- writing means for writing the composite signal in said tracks on the record carrier, such
that a number of 2™ subcode signal blocks are recorded in a subcode signal recording portion
of a track and a plurality of information signal blocks are recorded in an information signal
recording portion of a track, where m is an integer larger than 0,

15 characterized in that the means for generating are adapted to generate time code signals for
accommodating in specific subcode signal blocks in the subcode signal recording portion

having a sequence number that satisfies the following formula:

N(@) = {N(@-1) + 1 + 2.p} med 27,
20
where p is an integer positive constant for which holds 0 < p < 2-1 and N(i) is the
sequence number of the subcode sync block in a track numbered i in which a time code
signal can be recorded, and that N(i) is an integer that can have a value from 0 to 2™-1.
2. Apparatus as claimed in claim 1, characterized in that the means for generating
25 are adapted to generate a first sequence number of arbitrary value in the range from 0 to 2-
1, upon the start of the recording of the digital information signal.
3. Apparatus as claimed in claim 1 or 2, characterized in that the means for
generating further comprise determining means for determining sequence numbers of subcode

signal blocks in the subcode signal recording portion in accordance with the said formula,

TR



If the. "Inmredi atel y" button 222 is not selected, then the start-date
entry fiel equi red. 18

a. Year f‘?élg%%‘g{})i n 2) 226 This spin button al | REHBI0RL ¢ o
spin through a range of 1970 - | ogical maxi mum The
def aul t afdthat Miesmenns for fgeneratingwrej fulthemadapeed kolgenerate a time code signal for

(spin specsounodilig The FRRT e Siesafinc e PR siensd dlock iyt BepeRign
range ofud®etgbiimee e Ab&rdancd RMAudgkawble ftmuidli s entry for a new
job on the Job Tenpl ate-Setti ngs not ebook is the current nonth.

C. Day-field (dypparays 2golaimed in claim Tior 2, shamactbrizadoin thhi mwsbcadaisgic t o
spin 4 hrough a _ . rapge o :31. The default for this entry for a
mew 1°ob i eesses awpst BF Lol b Msean Bieeheraing beifh dushei B fdcbarnit-ua,
of the wmartdiime code sighhl & aIsRcifltadneSRER iof ia6ibédiel fy8c bldRW dFfth€BeduendeUst t he
job" section 208 that a weekly recurring (every 7 days) job run on a

parti cullarR Raekedae ubeerrasignabiereagisg portinem wineh packuhes aoteluensalnusnbsp s f i ed
in the . ,“qgéi Pg%(;entryfields will be automatically adjusted (if
necessarggt?gf{egw%eﬁgat g & next occurrence of the speci fi ed weekday

after the start date specified. The weekday specified for weekly recurring

j obs_ t akes precedence over the start date specifi ed.

19 10 d. Hour field®Brodngyh2sR + 2.pR} gneft Z5-Rbwn control drops
down to the follow ng list for programm ng | anguages that use a 12-hour
cl ock: -m dni ght

where n(i) is the sequence number of the pack in a track numbered i in which the time code

signal can be recorded.

5. Apparatus as claimed in claim 4, characterized in that the means for generating
15 further comprise determining means for determining sequence numbers of packs in the

subcode signal recording portion in accordance with the said second formula, and that the

means for generating are further adapted to generate a time code signal for accommodating

the time code signal in a specific pack having a sequence number obtained in accordance

with the said second formula.

20 6. Apparatus as claimed in anyone of the preceding claims, characterized in that
m=4,
7. Apparatus as claimed in claim 4 or 5, characterized in that R=3.
8. Apparatus as claimed in anyone of the claims 1 to 5, characterized in that 1 <
p <2mh.2,

25 9.

Apparatus as claimed in anyone of the claims 1 to 5, characterized in that p
equals 5 or 6.

10. Method of recording a digital information signal and a subcode signal in slant
tracks on a record carrier, the method comprising the steps of:
- receiving the digital information signal and the subcode signal,

30 - accommodating portions of information of the subcode signal into subcode signal blocks
and accommodating portions of information of the information signal into information signal
blocks and combining the subcode signal blocks and the information signal blocks into a
composite signal for recording the tracks on the record carrier,

- generating a time code signal and accommodating time code signals in specific subcode

[



-2 -12 For | anguages that use a 24-hour cl ock: -0 -1

-23 gult for this entry for a new job on the m

Tenpl at e- g‘???lﬁzgs not ebook is the currel® hour. e. Mnute {m%q%m:zspi n 5)
234 This spin button allows a user to spin through a range of 0-59.
The def sigmal beskst hi s entry for a new j ob on the Job Tenpl ate- Settings

not eb Oo-kk\)m?xng ége E&%pg#{?_ an%‘?ragkﬁ {)11;' ?hehx%%rdpéayﬁeflgu‘g\‘ @é{ hy gF {1 8¥ mPM

field (cKl OWs a user to’

not thesfheedd §ibesl BlodkR dré ré&ﬂrc{dﬂoﬁl LHdeb@ddigmdl rE’Mrdmﬁ portion of a track and a

20 (checked). The def auI t for this control is enabled

i f the pluralsnof iifeemation sigedl&lduis ere ticerdsH a an finfoaation signal recordipg mORoN i me

is i hp %k Thi s control does not appear for |anguages that
use 2L B8EF 1 ock. "When to delete the job" section 238 For an
exi sti ngharsdiedusidein thalche lgéndrhnengsab;eeémﬁnmbhet mmtepcnf-g"e@enafmgmnej cde(" Job
wll only run once" button 212 in the "How often to run ] ob" sect.ion
208 is &igndedegiccommadating in g@étfit:owbwqq 51&‘@1 glogkp frethe SPPCQdﬁéi%f@F ERSCEHDE ob
isare en the "No del etion
IS scheg{)jrlr(ir gl}{aﬂng?aog&giﬁceﬁ?n?ee:rg%tggﬁ @twll%ﬁgmt ieahent ry fields wll
be di sabled, but will contain the nerob def aults of current nonth, day

and gcurrent year +1). If the sel ed job i rrent job and a del etion
dat & %was speci fied, then thEl(S""Dg&té’t'goﬁ Pd‘é?é’é} 51 242 is selected
and the correspondl ng entry fields wll be enabl ed and will contain the
del etion date data for the sel ected job. For a new job on the Job
Terrpl at whSet p iingys imegee lposikive thmtaimffauwmchdmldsrﬂ =< pest 2GH- and Nbxe if the t he
"No deletion is sche tton to be sel ect

del et oFFq“Fgces’&‘HEB‘HN(}&L%a‘E‘FBﬁE SpFoPlo g‘ﬁ&‘at‘rﬁék a ﬁs&e?aamaﬁw atS‘EHet €242 are

rmlt ualt ! glgﬁaqfdausaevl%c&'aed VARNhEOR(H) Ward! fl1&fek @bt ch® havd @ duu8dron Blibam-240 'S
sel ecte
15 11, Record carrier having a digital information signal and a subcode signal recorded
in slant tracks on a record carrier, obtained with the apparatus as claimed in anyone of the

claims 1 to 9.

* [ L M s *



"Deletion date" entry fields are disabled. If the "No

21 hon i s schedul ed" button 240 is not sel ect he
"Del etion g?%!;ﬂglr)]t ry fields are required. a. Yearﬁ?lluqugﬁ@ifﬂf -
Same as Year field (spin 2) eady described, except the
default for this entry for 4 job on the Job Tenpl ate-Setti ngs
not ebook i s the next year (current year’ +1). b. Mnth field 246 -
Same as Month field (spin 3 al ready descri bed. C. Day
field 248 - Sanme as Day field (spin 4) already descri bed.

Wor kst at i on- tifg ebook at, follows is a description of the
fields disp 4. Thi 998emaipesyac tlack®r ed view, and the title

may be based on user,, integrated access control of the person vi ng the

bar of the yipw inqiqahes when the viewis filtered. The fllteﬂjxﬁcxiteria
b [Name. 1.1 rit

data, or jo
user to di sid
This entry
22

&) 3 E% r to
di spl ay onlly_li obs, with | Spe hi s
entry field/ w@ QIaqk/b¥ default, e.g., fllterlng can al SO be D%E’ on
12 3 456 7 - 89
J2 18 bytes 4
I N ! 7‘ 7
o
U%, =S g Subcode data area Inner parity
< )
(
11
- 6 it 6 it : i

Pack data | Pack data | Pack daoto

FIG. 3



command type, sUch as DOS, Wnl6, Wn32, OS/2 16-bit, CEVZ 32- bit, etc.

Subm tter This entry field allows a user to. jObS
submi tt ed™ gV%PﬁEmspeC|fied user IDin the icon view Thls €*ﬁ¥%yakleld is
prefilled with the current logon user IDwith that text selete for
deletion if the.user types sone other (( ser |ID "Submtted fronm field
304 This entry field allows a lser to display only jobs submtted

froma specified workstation in the icon view. This entry field is
prefilled with the current workstation nane wth that text selected for

deletion if the user types sone other workstation nane. "How often the
job is run" section 306 Al'l of the checkbox controls in this section
are nutually exclusive with each ot her. 23
a. "Job runs nore than once” (ckl) checkbox control 308 Thi s
allows a user to display. all ]ObS that wll run nore than once. This
control will be unchegked (j ob t8 run,only once) bﬁ defaul t. b.

4Thi &3 0 t

"every" (ck2) che oX7control 310 allows a us i splay al
jobs that wll ﬁEB N at_a speC|f|ed)freqdency Thi s cthiSS will be
unchecked by pg@f apl t If this cBntroI S cqeckeq) then',the follow ng
correspondin F_“Td; eqU|réd iV drgp 1 3h2 Thi s
dr op- down control {+s p.,fir%éd wi-t-h—ee det-de-t—of— ctly". It

will drop doBMiter—gr | TENS'Sf FRAMEY N 'l.stugr@3 of FRAMESExactly
-LeksS

-More than spin This spin

o e Tl W o DS S|

P¥3——DF | TENS of MINUTES UNITS of MINUTES
Pa—Lsr | soN | TS UNTTS of HOURS
pws__| TENS of DAYS UNITS of DAYS

§ |- 1 § ! }

FIG. 4



24 iii.drop 2 316 Thi s drop-down control is

prefilled whldgasagef aul t of "days". It will drgerAe¥becsp the
fol |l ow ng list: -m nut es -hours
-.days - mont hs C. ui ?runs only once,, (ck3) chekbox
control 318 . This allows a r/ to display all jobs that wll
run only once. This controlswill be unchecked by defaul t.
"“When the job will run" sect®on 320 a. "Filter enabled" (ck7)
checkbox control 322 = If this control is checked,all of the entry
fields in the section are ephdB ed. and required. |f this control
is not checked, all of the ptitrer entry fields in this section
are disabl ed. This control E wi |l be unchecked by default. b.
drop 3 324 Thi s drpg-fwn control is pref illed with a default
of "After". It will drop pa 0 the follow ng list:
-After = - -Before C. VYear
field (spin 2) 326 Hrs spin button will allow a user to spin
t hr ough 1
™
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a range of 1970 -1ogical nmaxi mnum The prefilled default for

this entryyj -current year . d. Mont ield (spin 3)
328 be%Sb%}%?s spin button allows a user to spin thro /1B58/00031
range of January- Decenber. The prefil]ed default for this
entry is the current nonth. 7§ay field (spin 4) 330

t hrough a range of 1-31. The

This spin button allows a uggr to spin

prefilled default for this & entry is the current day of the nonth.
"Time of day the job will rilng, section 332 a. Filter Enabled
field (ck7) checkbox contr ol | $34- Sane as a. in the "when the job will
run" section. drop, 3 336 2 Thi s drop-down control is prefiled
with a default of "After". | g || drop down to the follow ng |ist:
26 -After < - At - Bef ore. C. Hour field
(drop 5) 338 - Thi's drjop-doyn control will drop down to the
followng list for programmi guages that use a 12- hour cl ock:
-m dni ght -2 %2 languages that user 'a 24-hour cl ock:
-23 This entry fielld]|i filled with the current hour as a
default. d. Mnute field €8) 340 This spin button allows a
user to spin through a | of5 0-59. This entry field is prefilled
wi th i
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the current minute as a default.

27 9 e PMfield (ck4) 342 Thi s _check box
allows a users{o I'ndi cat e whet her or not the gﬁ@@ﬁ?”ﬂ?& time
is AM (not checked) or PM checked) The default for this
control is enabled ift 4’ rrent tinme is in the PMor

di sabled if the current t isinthe AM This control does
not appear fom;languages that use a 24-hour cl ock.

"Wien the job will be del et €0, section 344 This entire section
shoul d be disabled i f the "[J3® runs only once". (ck3) checkbox
control 318 is checked in the= How often the job is run" section 306.

6, 348 (ck5 and ck6) are nutually
< a. No deletion date specified (ckb)
{7346 If this control is checked,

The two checkbox controls
exclusive with each other.
checkbox control

recurring jobs with no del efti dﬁte specified will be displayed. This
control is unchecked by def t. b. ck6 348 | f
this control-is checked, reg [ iy obs with the specif ied
deletion date will be displ d.| |&§ this control is checked,

entry fields are required.
uhdtmecked by default.

28 drop 3[{358 | |~Sane as b. in: "when the job will
run" section. ear-iré#d (spin 2) 352- Sane as c. in "when

the job will run" section. o

then all of the correspondi
This control is

| 9:33

8:24

I
|
| 7:15

==
FIG. 7
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iii. Month field (spin 3) 354 - sanme as d. in "when t he

job Wil rwe' i on. iv. Day field (spin 4) me as
e. in "mhéﬁﬁgm%ﬁa, the job will run" section. ;%%ﬁmmmﬁﬁ
required entry field on either of the | s shown in Figures 3 or 4: is
| eft blank, an error nessage is displ d;ﬁf to the User to indicate which
required fields still need tg be filled in The panel is left open and the
cursor is focused on the reHU|red entry f ield that WAs erroneously |eft

bl ank. Al t hough the presept invention and its advantages have been
described in detail, it sholllg: be understood that various changes,

substitutions and alteratiohg=—tan be nade herein w thout departing fromthe

spirit or scope of the inveptf as defined in the appended cl ai ns.

29 WHAT IS CLAIIMS® | S: 1. A distributed processing
system conprising: a pluraljt fo Processors; a communi cati ons
network for interconnecting| g :: processors; a Job queue
coupled to said network for| g +hg j obs to' be processed by said

¥ coupled to said network for scheduling
Nng by said system and

Rs for scheduling a job to be

Sht a selected . periodicity.

T as recited in claim 1, wherein
-s'k‘gpi ng a job scheduled to be

system a job sgch
jobs in said job queue for jpr
Wherein said schedul er i ncliyg
Processed by said systemrepg
2. The distributed processing
sai d schedul er includes neans
processed by said system

—The distributed processing system as

recited in claiml, wherkein| dalq schedul er incl udes means for
scheduling -a job to be prhogesEdgeh by any of said processors.
4. The distribuited processinglsyqtgnP as recited in claim further
including a nonitor coupled to saj d_hqt rk for displaying related to a
job stored in said job qutfe ao
_lc»
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30 The distributed processing system as recited in claim4,

further |%%§5ﬁg a user interf ace device coupled to sai dpcfifiodabds:f Or
controlling the Information displayed on said nonitor.

6. A nethod for scheduling jobs foy_processing in a distributed
processi ng systemincluding a plurali oZp f processors interconnected by a
communi cati ons network, said nethod c rising the steps of: storing

j obs to be processed by the systemin a job queue; scheduling jobs in
the job queue for processing by the~sisiem—aitha scheduling a job to be
processed by ‘the system repeat edl periodicity. 7. The
method, as recited in claim6. fy the step of skipping a job
schedul ed to belprocessed by «bhe e nethod, as recited in
claim6, furthen including tR@73 a job to be processed by
any one of the processors. 9. The netWod, as recited in claim®6, further
i ncluding the sttep of displaying informafion related to a job stored in the
j ob queue. 10 The nmethod, as recfTeqg §grclaim9, further including the
step of control lling the information diglg/ed 32
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11. A nethod for scheduling jobs, said nmethod conprising the g B
steps of: providing a | ocal workstation havi nghd _ﬁglp 26-3
operating o‘ﬁg SySt &dRLD INTELLECTUAL PrOPERTY ORBMIIEHTRE @ T ar goGEe * Patbdti)
having a sec Pcher ating _ Integyptinaplippreau i nt ef connecti ng
sa h d | gePERNATIONALISPLYCA HONGUBLISHELY URDER THE PATENITOOOPERA TIOR TREATWQPET)
an - rgyidrpg—a—softwar¢—program-ftor—schedutrng-Tohs 1
i nt e@’r’é‘l‘?’ﬁé‘"’?h‘l’“&ms%%% %pr ogr am jwi t h(&ptErnptopal Publiition et WO 98/32130
opef at IGBAMRRYI0 such that sai d | 8t ipLkahalh bllaniBhe: 2 iy ISREBH S
I 4[25 ation 12 qlhp

a jpb for processing in said targe

met hQd, as recjted.in claim1l ' ' i rst nd

oper(gﬁ ilm‘%‘f mﬁ?"@“ﬁgﬁ“er Ogé%%%/%&ﬂgl & géi’}a bt P WAy %&ﬁ%gw ()
wor ket PoE). | NGl udes @ first

i N ChBinRrdationaV il ®atd: Sai d2 haGR1998 (12.01.98)
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{57} Abstract

This invention relates to an apparatus for reconding a digital information signal and a subcode signal in slant tracks (fig. 1) on a
record carrier {140). The apparatus comprises an input (111) for receiving the digital information signal and an input (123) for receiving
the subcode signal. Portions of information of the subcode signal are accommodated into subcode signal blocks (fig. 2) and portions of
information of the information signal are accommodated into information signal blocks (main sync blocks, fig. 1). The subcode signal
blocks and the information signal blocks are combined into a composite signal for recording the tracks on the record carrier. Time code
signals are generated and accommodated in specific subcode signal blocks, as follows. Time code signals can be accommodated in specific
subcode signal blocks in the subcode signal recording portion having sequence numbers that satisfy the following formula: N(i) = {N(i-1)
+ 1 + 2.p} mod 27, where p is an integer positive constant for which holds 0<p<2(™-D— and N(i) is the sequence number of the subcode
sync block in a track numbered i in which a time code signal can be recorded, and that N(i) is an integer that can bave a value from 0 to
2m..1, The apparatus comprises a writing unit (136) for writing the composite signal in said tracks on the record carrier.




