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APPARATUS AND METHOD FOR SCHEDULINGaJOBS IN A
DISTRIBUTED PROCESSING.SYSI@M

g Portions of this patent application contaln materials

:-.;_j:':_-:.t"ha{‘. are subject to copyright protectlon. The copyright owner
-'__'-._has -No objectlon to the facsimile reproductlon by anyone of
-'the patent document or the patent d:.sclosure, as it appears in
."the Patent and Trademark Office patent file or records but

'__t_h_e_.rwn.se reserves all copyright rights wh_a;l_;soever.
FIELD OF THE INVENTION

- The present inventlon relates generally to distributed

3""'€proc3551ng systems and, more particularly, to a system and
me_.ttg,od for scheduling jobs in a distributed _processing system.

BACKGROUND OF THE INVENTION

A job scheduler is used to schedule jobs for service on
a CPU of a computer system. A job scheduler could also be
used to schedule other resources within tha_-_.'_g._computer systen,

"such as access to secondary storage devices, communication

links to servers and other computer s_yst;':; s, etc. A -job

.-_-"'schéduler might also be used to schedule ch. ical stations of

an assembly line within a factory, the jobs ;

- this .case being

'-_._w'b"rk required on assemblies in progress. A“s'":"f'ixsed herein, the

term “job” should therefore be understood to. broadly encompass
any form of work to be performed. The term. "-]ob" is used here

Geoouby- |
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'environmenté, 1t may be referred to as
assembly, work order, etc. The term:
fspeclflcatlon and claims encompasses all

_days from the job‘schedule and do not perm:

because that 1s the terminology commonly_used in the context

of cqmputer _ operatlnq systems. ;ever, in other

'jo ¢hen used in the
.of these terms.

Examp;es of job schedulers can be fouéd in U.s. Patents

5;414,845'aﬁd'5,442,730 of common assigneefherewith.‘ -

Current jeb schedulers lack the abllity to schedule a job

fat any per10d1c1ty, skip the job scheduled. to be processed by
‘a CPU or to schedule jobs to take place_on_remote machines in
‘a- network. ' '

The Wlndows NT Operating System does permit scheduling
jobs on remote machines, but such schedullng is very

' restrlctlve. ° For example, such schedu;;ng can only be

accompllshed by . command line entries, i.e., graphical user
interface schedullng is not used. Also, both the source and
target machlnes must be utilizing the Wlndows NT Operating
System befor:ﬂa 3ob originating from the source machine can be
scheduled on. the target machine. Finally, W%qdows NT has very
limited perlodlclty choices. o

ility to exclude
it"scheduling of or
by diverse jeb'tyPes, such as DOS applications, Win32/Win95

Current job schedulers also lack the

applications, 0S/2 applications, etc. Current: job schedulers

task, procedure,
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are not integrated with network usef/éfoiibs or access control
of operating system. '
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SUMMARY OF THE mvz*m;bu

Accordingly, the present 1nvent10n is directed to a
distributed proce551ng system compris1ng a plurality of
processors, a communications network for- interconnectlng the
processors, and 'a job queue coupled to the network for storing
. The distributed

scheduler schedules a job to be processed by the systenm
repeatedly at a selected periodicity.

_ The present invention also includes a method for
-?;'-schedullng jobs for processing in a dlstributed processing
_ :'system including a plurality of processors J.nterconnected by
a communlcat:.ons network. The method con_;p_rlses the steps of

_storing jobs to be processed by the system in a job queue;

..'f.-"';sohedu:l‘ing jobs in the job queue for processing by the systen;

and schedul:.ng a job to be processed by the systen r.epeatedly
t a selected periodicity.

The present invention also 1nc1udes a method for
oroviding a local
providing a

target workstation having a second ; operatlng systemnm,
1nterconnect1ng the 1local and target workstatlons by a

-communications network, and providing a software program for
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:"_chedullng jobs to :Lntegratlng the scftware ‘program with the

'rst and second operating systems such .that the 1local
rkstat_l_on can schedule a job for proc_:,es_s;ng in the target

tem at any periodicity.

_ Ahothe’r advantage of the present invehtién is skipping a
- scheduled to be processed by the system.

Another advantage of the present invention is a job
= heduler which schedule jobs to take place on remote machines
' ';n_'the distributed processing system.

’

, Another advantage of the present invention is providing
| ajob scheduler which integrates two  or more different
.of '__e__jz‘-'atincj"-- systems so that jobs may be scheduled between
jgstati;ions having different operating systems. =




BRIEF DESCRIPTION OF THE DRAWINGS

Fiqure 1A illustrates a typical distributed processing
'stem for which the present invention is designed;

Figure 1B ‘illustrates an information processing systenm

' for implementing the present invention;

Figure 2 illustrates a block diagram of an embodiment of

-~ the present invention;

) Figure 3 illustrates a graphical user interface for
:~:_plementing the present invention; and

_ Fiéure 4 illustrates another graphical user interface for
“implementing the present invention. '
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'”;tgdlstrlbuted ]
";1nvention.
-_;information handling systems 108, 110, 112, 114, 116, 118,
_'f120, 122, 124,_126 and 128 connected via communications
"fnetwork 106._ Network 106 can be any type of network including

Dsmniﬂgp'nsscnxprzon OF A PREFERRED EMBODIMENT
e - OF THE INVENTION

ent -invention is pract:.ced in .a distributed

ﬁ_proceSSLng ‘co puter env1ronment This environment consists of
a number of
'ﬁycommunicatio_

”rmatlon handllng systems linked together by a
network. Each 1nformation handling _Bystem

;._1ncludes one r more Processors.

Referringj to ‘Figure 1a, there is illustrated a
'_ocess;ng system 100 according to the Present
;-Dlstrlbuted processing system 100 includes

';or other. Physical network" protocols such as
oken Ring can be used, and communications

Network file systen management can be

Wprov1ded by a etwork .operating system such as a program based

"systems NFS network ~operating systenms

AFS ‘technology. Other network file systems
) up "(Server Message Block), CIFsS
rnet _11e System) or HTTP (Hyper Text Transfer
:;Eachc of these file system “Programs allows

Vtsdistribnted'ﬁr cessors to access and manage data residing on

remote systems.f These systems create a 51ng1e logical file



_'~system for_each processor regardless of the physical location
'}_of the 1nd:%1dual files. '

Reféﬁf“ﬁqfnext to Figure 13,-:;fﬂ”éis illustrated a

ve hardware env1ronment wh ch illustrates a

_-nformatlon handllng
ee’ Flgure 17) in accordanc_iwith the present

sing units§ 10 such
:al microprocessor and a number of other units
' ";, shown in Figure
: _ . read-only memory
.; 0 adapter 18 for connectln ;peripheral devices
uch as a _kfunlts 20 and tape drives 40 to bus 12 user
nterﬁace: dapter 22 for connecting keyboard 24, mouse 26
.; 'ouse button 17 and left mouse’ ‘button 19, speaker
m1cro§ho e 32 and/or other 1nterface devices such as touch
creen§dev;c (not shown) to bus 12, communlcatlons adapter 34
or connect g system 108 to network 106 and display adapter
] ng bus 12 to monitor or display device 38. It
s to ‘be - no ed that information handllng;'ystems 110 112,

14, 116 11 5;] 124, 12s, and 128 have a similar

; 28,

‘108 just descrlbed

Referring'now to Figure 2, a block d;;:”am of the present
hvention : illustrated. Reference numerals in Figure 2
5h1ch are ide 1cal to the reference numerals,used in Figures

:_1A and 1B rep esent identical parts. Flgure'z shows a portion




ocessing system 100 i_llust_"_rated in Figure 1a
ation handling systems 110, 116, and 122
ia commun:l.catlons network -106. In this

hformation handling
ncludes a job scheduler 132 for scheduling
130 for processing by distributed processing
scheduler 132 schedules a job to be processed

_ Wlll be described in. further detail in
gures 3 and 4. As will also be described in
gures 3 and 4, job scheduler 132 has the
job scheduled to be proce‘s'__s;e.d by distributed

other information handl:mg systems 108, 110,
18, 120, 124, 126, or 128. It will be

It will also be
_'_":_ the present :mvention ;may include a job
¢ : “information handling
: systems or any mblnation of informat on:handling systems.

In th.'x.s manner, ‘a jOb scheduler within an. ] 'ormatlon handling
--_.system may ‘be used to schedule a job 1n": - inote ‘information
-_handllng syst For example, jo_::_ scheduler 132 in
:mformatlon har'id’. ing system 122 may be u:';e o schedule a job
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from Job queue 130 to be processed by information handling

:;Lsystem 110‘_ Job scheduler 132 is preferably implemented by a

uﬁsoftware program stored in memory 1n 1nformatlon handling
';systems 1081 110, 112, 114, 11s, 118, 120, 124, 126, or 128.
5TAccord1ngf ?:the invention, information handling systens 108,
110, 112, 114, 116, 118, 120, 124, 126, or 128 preferably have
[fdlfferent_tr heterogeneous operating systenms. The present
»;1nvent10n prov1des for integration of job scheduler-132- with

REferrlng now to Figures 3 and 4, a display screen and

ngraphlcal user interface for 1mp1ement1ng the present
_1nventlon 1s_shown displayed on monitor 38. 1In this manner,
_ _ _';”er interface including a monitor 38 may be used
'fto dlsplay lnformatlon related to a Job stored in job queue
130, and a user interface device such as mouse 26 may be used
to control the information displayed on monltor 38 which, in
f}turn, is 1nterfaced with job queue 130 and job scheduler 132
fto thereby control job scheduling.

In the follow1ng description of the operational features
of and monltor displays in a graphlcal user interface in
_;accordance w1th the present invention, the term “workstation”
refers to 1nformat10n handling systems 108, 110, 112, 114,

116, 118, 120 122, 124, 126, and 128. - The term “local
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' w‘orks.jtatibh’”_ refers to an information ‘handling system having
- a first operating system and including a '_job queue and a job

- -'scheduler, - 'The term “target works_tg’_i:ion” refers to an
information handling system having a second operating system

- lfer pf_foc'é's_'fs:::qg jobs assigned thereto by a local workstation.

© “All “icons” ‘are viewed on monitor. 38 and pointed to "by mouse
26. 'Left mouse button 19 is Pressed twice, or ‘“double-
:-'-clicke;d," to “open” an icon to display other viewing-windows,

- lor right mouse button 17 may be used to -digplay a context menu

-"'E_'-"_.or impilemenﬁ-f\_a_;drag-dropped scheduler on an:object, as is well

* “known ‘in ‘the art.

First, a Net Sched folder icon is double-clicked using
o ;fifihouse 26 and left mouse button 19, to open two icons, a local
__ g;_ivqustia.tio;i ‘icon, and a folder of doma_ir@s, icon. When the
-local i»rfori;st’a_.tion icon is double~clicked, an icon view opens
" that contains scheduled "job icons as well as a job template
_-::_J;.'con._ ::'Thi's‘{x.n,ay be a filtered view and the title bar of the
view indiggtes when the view is filtered. The filtering
:iérite'r;fi;'a'ma:f_ be based on user, integrated access control of
‘the person’ viewing the data, or job type. When a Scheduled
. job 1con is _;;o_uble-clicked, a Job-Settings notebook as shown
in Figure 3 opens that will show all of the entry fields:
'_jf_t__':Ontairiing the current values for a selected job. When the
job t'emfplaté-'liccn is double-clicked, “dragged” or initiated in
_-other ways, s_uéh as with right mouse. button 17 “context menu”
‘activated, a Job Template-Settings no‘teb'ﬂqék:}:;__opens to show all
of the entry:'f:ields (that have defaulté)- -f qéntaining standard
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defaults. ';ro:ﬁ;defaulted entry fields are left empty (also
. shown in Figure 3).

_ When__'_ the. .local workstation icon _'-settings option is
o selected';' from - ni right—mouse-button—pop—nb_ menu or context
 menu,. a’ _Work tation-Settings notebook,, . "'s'hown in Fiqure 4,
"opens to the _nrrent view filter settings for the local

workstatlon. _ ' L - -

When the folder of domains icon is’ double-clicked, an
“icon v:.ew opens that contains folders for each of the
-avallable target domains. When a doma:m folder is double-

cllcked, ~an J.con view opens that conta:.ns the target

Ezwo'rksta't:l.on :Lcons available in the selected target domain.
When a target workstation icon is double-clicked, an icon view
opens that conta:.ns scheduled job icons .as well as a job
"template _ ;_._con. " This is a potentlally f:.ltered view and the
'-title bar of the view indicates when the view is filtered.
When a- scheduled job icon is double-clicked, a Job-Settings
'._notebook opens that shows all of the entry fields containing
the current values for the selected job. ' Here, executable
obJects or tabs may be inherited from: the local operating
system. For example, a tab on job objec.__ for ‘DOS settings”
or ‘A'ssociations could be ava:.lable,' since this object
inherits flelds _ from the workplace shell object. When the job
template is double-—clicked, a Job Templ_' i -Settings notebook
opens that shows all of the entry fields’ ( "":a_t have defaults)
containing the standard defaults. Non-defaglted entry fields
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- will be e.mpt “When a target workstation J.con settings option
. is selectec rom the righ't-mouse-buttgf__‘;&_pop-up menu, the
":_:-Wprkst_ i ings notebook opens showing all of the current

. Ca v:.ew £i1 _ings for the selected ta'f&et workstation.

From the:desktop (or via a system Drives Icon), a user
' also l__1 's_ option to schedule an executable file from the
rlght-;m_ou

What

Coe llows is a description of the: :___Eields displayed in
. Figure 3.

s --_;:::_.;:-?;O_b Na.mer field f.goo
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-Command field 204

The Command fleld contains the command text (.exe file

";and parameters) of the selected job for an existing scheduled
: _Job._ This field is blank for a new job on the Job Template-

_ :Settings notebobk.
_--:éadéohly 2 206 -

Do Thls field contains text similar to the following for an
'fex1st1ng scheduled job: Last submitted by USERID at MACHINEX

fw1th a ‘start date of June 1, 1996. This fleld is left blank
'ffor a new job on the Jbb Template-Settlngs notebook. This
fleld cannot be upddted by the user.

“How often to run the job" section 208

' For an ex1sting scheduled job, if the selected job is

:recurring, the "Every" button 210 is selected and the entry
_flelds in this section will have the current values of the
‘selected job. . If the selected job is non-recurrzng (will run
jonly once), the ”Job will only run once" button 212 will be
'selected and the "Every" entry fields in this section will be
-r-grayed-—out (disabled) and they will display the new job
‘defaults.
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| ?or afnew job on the Job TemplateéSettings notebook, the
default for this section is for the "Every" button to be

selected.

fbe "Every" button 210 and "Job will only run once"

3ﬁbuttbnf212;é?e mutually, exclusive and when the "Job will only
-be runfoncéﬁfbutton 212 is selected, the "Eﬁery" entry fields
| are disabled. If the "Every" button 210 is selected,-then the
- spin 1§and1d?op 1 fields are required. If the "Every" button

... 210 _isf sefifegted, 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
the Job Template-Settings notebook is 7.

b. drop 1 216 -

' This drop-down .control drops down to the following
list: .
-minutes
~hours
~days
4months
The default for this entry for a new job on the Job
Teﬁplate-Septings notebook is days.
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deop'z*zls

drop 2 is dlsabled unless spin 1 specifies 7 and
drop 1 speclfles days, or unless drop 1 sSpecifies
months. When spin 1 specifies 7 and drop 1

sp cifles days, the drop 2 drop-down control will
.dro' down to the following list:
-Mondays

-Wednesdays
-Thursdays

ault: a new job on the Job
Settings notebook is the current weekday. When

the drop 1 peclfles months, the drop 2 drop-down control

Template-Settlngs notebook is "the start day specified
below"
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'é_fields 214, 216, 218, any job can be scheduled
. ::tandard intervals such as eévery 36 hours and 15
minutes or: every 34 days.

mvahen?to s&& ﬁithe job" section 220

gx;Sting scheduled job, if the selected job has a
t is previous to the current date, -then the
ﬁ;top 220 is selected and the entry fields for
‘button will be disabled (the entry fields will
uffent date). 1If the selected job has a start
S.after thé current date, then the button 224 in
itry fields is selected and the entry fields
ed and will contain the start date data for the

" .contain ti
‘1 date that
©front of tn
:will ﬁe eﬁé
selecﬁed jg_:

For afhéﬁljob on the Job Template-Settings notebook, the
‘default for this section is for the "Immediately" button 222
fé'be ggléLtéﬁ;'

N The "Iﬁﬁ?diagely" button 222 and the start-data (lower)
_button§224f$ 'jmutually exclusive and when the "Immediately"
) - 'Eéd, the start-date entry fields are disabled.

‘button is se
- If the "Immediately" button 222 is not .selected, then the
start-date éntry fields are required.
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‘&. " Year field (spin 2) 226
This spin button allows a user to spin through a
- range of 1970 ~ logical maximum.

E,The default for this entry for a new job on the Job
ff?gmplate-Settings notebook is the current Year.

b. Month field (spin 3) 228 : - -

jfThis spin button allows a user to spin through a
L}pange of January-December. The default for this
-.iéhtry for a new job on the Job Template-Settings
ﬂ:ﬁdtebock is the current month.

d. " Day field (spin 4) 230

' "This spin button allows a user to spin through a
E:ange of 1-31. The default for this entry for a

- new job on the Job Template-Settings notebook is
;the current day of the month. '

if ag§5er has specified in the "How often to run the job"
secﬁidn 2Q§}that a weekly recurring (every 7 days) job run on
a parﬁicﬁigr weekday (Mondays—Sundays), then the values
originally Specified in the Year, Month, and Day entry fields
will bé auﬁoﬁatically adjusted (if necessary) to the date of
the next qééurrence of the specified weekday after the start
_,date gpecified. . The weekday specified for weekly recurring
jobs takés{précédence over the start date specified.
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Hour fleld (drop 3) 232
ThlS drop-down control drops down to the following

'llst for programming languages that use a l2-hour

cloqk,
-midnight

e_rgguages that use a 24~hour clock:

The défault for this entry for a new job on the Job
Tempi?ﬁé#Settings notebook is the current hour.

Mlnute fleld (spin 5) 234

Thls spln button allows a user to spin through a
range’ ‘of 0-59. The default for -this entry for a
new §6b on the .dob Template—Settlngs notebook is
the current minute of the hour plgs 10 minutes.

PM fleld {ckl) 236 s
This - check box allows a user to lndicate whether or
not the specxfled time is AM (not checked) oxr PM
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(checked). The default for this control is enabled
if the current time is in the PM or disabled if the
current time is in the AM. Thls control does not
appear for languages that use a 24-hour clock.

. "When to delete'the job" section 238

For an existing scheduled job, if the selected job is a
Tnon—recurrent job ("Job will only run once" button 212 in the

_fﬁ,"How often to run the job" section 208 is selected), then this
”54§ect;on_w1ll.be disabled. If the selected Jeb is a recurrent

job and no deletion data was specified, then the "No deletion
i é_scheduled" button 240 is selected (the deletlon date entry
”ifields w111 be disableqd, but will contain the new job defaults
'Lof current month, day and current year +1). If the selected

.job 1s a recurrent job and a deletion date was specified, then

. the "Deletion date® button 242 is selected and the

__.:correspondlng entry fields will be enabled and will contain
-;"the deletlon date data for the selected job.:

. For a new job on the Job TemplatefSettiﬁés notebock, the
" ‘default for this section will be for the “No deletion is

.__scheduled" button 240 to be selected.

The "No deletion is scheduled button” 240 and the
" “pDeletion date" button 242 are mutually exclusive and when the
"No deletion is scheduled" button 249@_-”? selected, the
" mwpeletion date" entry fields are disegle i If the "No
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;deletién'is scheduled" button 240 is not selected, then the
"Deletlon date" entry flelds are requlred.

a. .yéar field 244 - Same as Yeaf field (spin 2)
' aifeady described, except the’ default for this
entry for a new job on the Job Template-Settlngs
notebook is the next year (current year +1).
b.  Month: field 246 - Same as Month field (spin 3
' alreedy described. .

c. Day fleld 248 - Same as Day ‘field (spin 4) already

descrlbed.
i

' Workstation-Setting thebook

What follows is a description of the fields displayed in

_ Flgure 4. This may be a filtered view, and the title bar of

the v1ew indlcates when the view is filtered. The filtering

",crlterla may be ‘based on user, integrated access control of

:T-the person v1ew1ng the data, or job type.
‘Job Na__m_é field 300 -
Thls entry fleld allows a user to dlsplay only jobs with

eJtthe spe01f1ed name text in the icon view. This entry field is
" blank by default
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ébthndlfield'gﬁi:

. This entry fiela
+ €.g., filtering can also be based on
€h'as DOS, Wini6, Win32, 0S/2 16-bit, 0s/2 32-.

"Submitted from field 304

_ . ThiéléntrY3field allows a user to display only

jobs
ﬁed fr6ﬁ3a specified workstation in the icon view.

This
name

eﬁtfg,tié;d:ig"

some

ﬁﬁngw often the j§§jis run' section 306

All of the ép§¢kbox controls in this secti

on are mutually
' ‘exclusive with éaéﬁiother-
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"Job runs more than once" (ckl) checkbox control
308
This allows a user to dlsplay all jobs that will

' run more than once. This control will be unchecked

(job to run only once) by default

4

i"every" (ck2) checkbox control 310
'This allows a user to dlsplay all jobs that will

run at a specified frequency. Ig;s control will be

;unchecked by default. If this control is checked,

then “the following correspdhding fields are

_requ;red:

i. ‘drop 1 312
“"This drop-down control is prefilled with a
{default of "Exactly". It will drop down to
‘the following list:
~Exactly
:-More than
~Less than ' -

ii. spin 1 314

-fThls spin button allows a user to spin through
fa range of 1-999. This control is prefilled
-ﬂWLth a default of 7.
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iii. drop 2 316 _

This drop-down control is prefilled with a default
of M"days". It will drop'down'to the following
list:

-minutes

~hours

~-days

-months

"Job runs only once" {ck3) checkbox control 318
This allows a user to dlsplay all jobs that will
run only once. This control w;;l be unchecked by
default. ' "

job will run" section 320

“Filter enabled" (ck7) checkbox control 322

If this control is checked, all of the other entry .
fields in the section are enabled and required. If

this control is not checked, all of the other entry

fields in this section are dlsabled. This™ control

will be unchecked by default.

drop-3 324 . .
This drop-down control is prefllled w1th a default
of "“"Afterw, It will drop downﬁ;o the following
list: L

~-After
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-On

ar field (spin 2) 326
‘____f'spJ.n button will allow a user to spin through
a range of 1970 -logical maxlmum.

._The pPrefilled default for this entry is the-current
year.

- N Month'field (spin 3) 328

B Th:i.s -spin button allows a user to spin through a
range of January- December. The prefllled default
for th:.s entry is the current month. '

e, Day field (spin 4) 330

S Thls ‘spin button allows a user to spin through a
range of 1-31. The prefllled default for this
.entry is the current day of the month.

rime- of day the job will run® section 332

Ca.  Filter Enabled field (ck7) checkbox control 334 -
L Same as a. in the “when the job will run” section.

S drop 3 336
) ' ThJ.s drop—down control is prefllled with a default
£ “Afterw, It will drop down to the follow1ng list:
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ield (drop 5) 338
'drop—down control will drop down to the

wing list for pProgramming 1anguages that use a‘
?ur clock: - -

Thls entry field is prefilled w1th the current hour
as lefault.

Minute field (spin 5) 340

“pln button allows a user to spin through a

range of 0-59. This entry fleld is prefllled with
the rent minute as a default.
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e. PM field (ck4) 342
: This check box allows a user to indicate whether or
"hot the specified time is AM (not checked) or PM
o (checked). The default for this control is enabled
"if the current time is in the Pﬁ}or disabled if the
~ current time is in the -AM. Tﬁis control does not

]@ppear for languages that use aﬁé4-hour clock.

! #@thé'job will be deleted" section 344

fhiéfentire section should be disabled if the "Job runs
dncé“}(ckB) checkbox control 318 is éhecked in the "How
gnffneiﬁob is run" section 306. The two checkbox controls
;';f3§8 (¢k5 and cké) are mutually exclusiﬁe with each other.

:No deletion date specified (ckS) checkbox control
346

If this control is checked, recurring jobs with no
deletion date specified will be displayed. fThis
~control is unchecked by default. -

cké 348

If this control-is checkeq, recurring jobs with the
specified deletion date will be displayed. If this
control is checked, then all of the corresponding

entry fields are required. ‘This 'control is
unchecked by default.
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i;\ﬂfarop 3 350 - same as b. in: “when the job wiii
:$fun" section.
ii;;}gegr field (spin 2) 352 - Same as c. in “When

he job will run” section.

onth field (spin 3) 354 - same as g
_;#he Job will run” section.

. in “when

iv, jﬁéy field (spin 4) 356 - Same as e. in “when
 f£he job will run” section.
her of the panels shown
ror message is displayed
fields still need to be
nel is left open and the cursor is focused
try field that was erroneously left blank.

he t .af'”ipate which required
ed in. Thefﬁa
on ﬁhe-?eqUiredﬂéh

_ Although t§§ bPresent invention an
:evﬁydéQCribediinfdgtail,
anges, substit

d its advantages have
it should be understood that various
nd alterations can be made herein
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" WHAT IS CLAIubij-- 18:

ERN IR

A dlstr“buted processing system comprising:
a plurallty of processors;

dtions network for interconnecting said

*oupled to said network for storlng jobs to
sald system;

'ler coupled to sa1d network for scheduling
jobs in sa1d o queue for processing by

said system; and
: whereln aid:- scheduler includes mea

ns for scheduling a
’ob to be processed by said system repeatedly at a selected
perlodlclty. .

;2{~ The dlstrlbuted pProcessing systen,

as recited in claim 1
.Mwhereln sald

'_heduler 1nc1udes means for skipping a job
7ﬁschedu1ed to b _processed by said systen.

fﬁq The dlstrlbnted processing systen,

as recited in claim 1,
'"hereln said scheduler includes means £

or schedullng -a job to
e processed by ny one of said processors.

-ed processlng system,
further J.nclud ng. a monitor coupled
:;displaylng 1nformftlon related to a jo

as recited in claim 1,
to said network for
b stored in said job
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5. The dlstrlbuted processing system, as recited in claim 4,

) _further including a user interface device coupled

network for controlling the information’ displayed
‘-~ monitor.

to saiq
on said
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6. A method for scheduling jobs for processing in a
distributed proceésing system including a plurality of
processors interconnected by a communications network, saiad
-method comprising the steps of:
storing jobs to be processed by the systém in a job
queue; ‘ : "
scheduling jobs in the job queue for processing by the
system; and -
scheduling a job to be processed by the system repeatedly
at a selected periodicity.

7. The method, as recited in claim 6, further including the
step of skipping a job scheduled to be processed by the
system.

8. The method, as recited in claim 6, further including the
step of scheduling a job to be processed by any one of the
processors.

9. The method, as recited in claim 6, further includ;ng the
step of displaying information related to a job stored in the

job queue.
10. The method, as recited in claim 9, further including the
step of controlling the information displayed.
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ii1. A method for scheduling jobs,

said method'comprising the
steps of:

providing a local workstation having a first operating
system; '
providing a target workstatiqn havi

ng a second operating
:System; '

interconne¢ting said localiand target workstations by a\
‘communications network; and o -

providing a software program for scheduling jobs to
ﬁtegrating said software'progrém with said first and second

ating systems such that ]éaid local workstation can
dule a job for processing in:séid target workstation.

der
sche

12.

The method, as recited in clainm 11, wherein saig first
d=s

econd operating systems are heterogeneous.

The method, as recited in

claim 11, wherein said local
'orkstation includes a first '

processor and said target
cessor, said first and second

includes a second pro
OCessors being heterogeneous.

- The method, as recited in claim 11,

further comprising
he steps of providing a network operati

ng system for said
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:“415. The method, as recited in claim 11, further comprising
. the steps of defining user information and storing said user
information. -

_{16. The method, as recited in clainm 1i;[further comprising
. “the step of providing access control to said software program
- _for scheduling jobs.




