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APPARATUS AND METHOD FOR SCHEDULING JOBS IN A 

DISTRIBUTED PROCESSING.SYST~ 

Po);tions of this patent application contain materials 
.. ·. 

:.1:ha.1: are.subject to copyright protection. Ti;,e copyright owner 

· · h.a~·,.no f>bjection to the facsimile reprodu~td.on by anyone of 

1:he. ·patent document or the patent disclosure~ as it appears in 

·the· Patient and Trademark Office patent file or recoi-ds"' but 

,otherwise reserves all copyright rights wha;tsoever. 

FIELD OF THE INVENTION 

The present invention relates generally to distributed 
.. ,·· I . ·· .. _.· 

processing systems and, more particularly, to a system and 

m:eth~d for scheduling jobs in a distributed p~ocessing system. 

BACKGROUND OF THE INVENTION 

A job scheduler is· used to schedule jobs for service on 

·a. C~U of a computer system. A job schedul;er could~ also be 

used to schedule other resources within the computer system, 

· sucl:>. as access to secondary storage devic.!~, communication 

links to servers and other computer . syst~Jll.s, etc. A - j ol.J 

· sch~duler might also be used to schedule. cr.tf.:~cal stations of 

an a.ssem:bly line within a factory, the jobs ifl this .case being 

.liork required on assemblies in progress. A$:/used herein, the 

t~ "job" should therefore be understood. to, broadly encompass 
. .,, .. 

any form of work to be performed. The term ~j(>b" is used here 

.. :· 
.. :• 

......--.... 
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because that is the terminology commonly .J.~kd. in the context 

of cdmpute~ _qperating systems. ~(?~ever, in other 

~nvironment~~, it may be· referred to as.~ :task, procedure, · 

. assembly I -work .order I etc. The term.. "jo~~: when used in the 

. specif !cation al)d claims encompasses all :_6'.f. ·.these . terms. 

Exampl:(i!,~ of j~b schedulers can be fO~J;ld in u.s. Patents 
S,414,845 artd 5,442,730 of common assigne~;h.erewith.-

CUrrent.· :job: schedulers lack the abilitY:·to schedule a job 

at any perio<iicity, skip the job scheduled ~:o be processed by 

•a CPU or to ~cltedllle jobs to take place Oil ?:"emote machines in 

a· network. 

The Win(iows NT Operating system doe$ t>ermit scheduling 
jobs on ramote machines, but such scheduling is very 

restrictive. For example, such schedu:L.ing can only be 

ac:::complished ;by. c;:ommand line entries, i. e~, graphical user 

interface eu:::hed1:1ling is not used. Also, bo~h the source and 

target inachin~s must be utilizing the Wil)~o-ws NT Operating 

System befor<:i•.a. job originating from the soUice machine can be 
scheduled on-~he·~~rget machine. 

limited perioc:lici.ty choices. 

Finally, Wfndows NT has very 
,._ 

· .. :;·· 

current job schedulers also lack the ~~,i;lity ~o exclude 

.. days from the j?b schedule and do not permi.1:<~c::heduling of or 
by di verse job ·types, such as oos applicaf:i'ons, Win3 2 /Win9 5 

.. ~: ;:~ .. 

applications, OS/2 applications, etc. Current job schedulers 

. ;··· 
.,_:· ·.·· 
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are not integrated with network user/groups or access control 
of operating system. 
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SUMMARY OF THE J:NVENTJ:ON 

Accordingly, the present invention . is directed to a · ... _: .. 

'., distributed processing system comprls·incj a plurality of 
: · processors, a communications network· for> interconnecting the 

.. : processors, and 'a job queue coupled to thf:i! hetwork for storing . ··~ . ·: ... 

,., jobs to be processed by the system~·- The distributed . 
. • .·\; :processing system of the present 1nventio~: further includes a 
<'-'.:job scheduler ~oupled to the network -· fo;;-__: :·,cheduling jobs in 

,. ·.<. \::the job queue for processing by the _<$ystem wherein the 
. -. _s •• $cheduler schedules a job - to be pr~ce$sed by the system 

::/repeatedly at a selected: periodicity. . · 
: ·~ .. 
::·: ·.::: . ' . The present invention also includ~s a method for 

.- ·:.scheduling jobs for processing in a distributed processing 
._:.··system including a plurality of processo]:s ·_interconnected by 

<:)a communications network. The method co•p~ises the steps of 
storing jobs to be processed by the systfiln in a job queue; 

.. -·~eheduling jobs in the job queue for proce:se;ing by the system; 
·<·~nd scheduling a job to be processed by the system r.epeatedly 

., </at a selected periodicity • 

. - The present invention also includ15!'S a method for 
< _'.scneduling jobs comprising the steps . o.f': .providing a local -

.. -~ ~~!-,'.workstation having a first operating . system, providing a 
:j·~arget workstation having a second.·· ;perati~g system, 
. ·. interconnecting the local and target ~~rkstations by a 

communications network, and providing a· s~.ftware program for 

·,: :, .· 

.· .. :·: 

. ·,~ . 
,...· : ~ 
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··:scheduling jobs to integrating the software program with the 

-. : ;fd.:rst and second operating systems .such that the local 
·.··· .. 

· -¥orkstation can schedule a job for processing in the target 

-·;: ·_; '.~_~:>'tkstation • 
.. ·· .. 

·.< :· .•. 

- _ The: primary advantage of the present inventfon is 
.. :·,,, .. ··· 

;<s9Jl.edulihg a job for processinq in a distr;iputed processing 
. • ;jy~tem at any periodicity • 

. . '·. . -~ . . 
~:·. ·. ;. 

· .... •· 

, Another advantage of the present invention is a job 
' .. ·:.-··· . i 

·,e;_·cv~dul.er. which schedule jobs to take place on remote machines 
- iri the distributed processing system. 

Another advantage of the present invention is providing 

a Job scheduler which integrates two· or ·· more different 

<:>~~rating - systems so that jobs may be scheduled between 

·- ~orkstations having different operating sys~ems. 
···:··· :(""·.·· 
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BRIEF DESCRIPTION OF THE DRAWINGS 

',: 
Figure lA illustrates a typical. distributed processing 

:.~ystem for which the present invention is designed; 

Figure 1B 'iliustrates an information processing system 
.· for imp1ementing the present invention; 

Figure 2 illustrates a block diagram of an embodiment of 
. ,.·tb_e pre~ent invention; 

. :"." 

.: ~ : 

< , Figure 3 illustrates a graphical user interface for 

¥1llplementing the pr_esent invention; and 
·.:- .. ·. 

Figure 4 illustrates another graphical user interface for 
implementing the present invention. 
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DETAI~}!!J) J)ESCRIPTION OF A PREFERRE:p EMBODIMENT 
OF THE INVENTION 

Th~ pi::~-~~ll:t invention is practice~ .. in . a distributed processing :ccSJDPl,.tt~i- .. environment. This env~ronment . consists of a n~er .· of ~.tjf~riiiation handling systems 1inked together by a communication$ n~twork. Each informaticm handli~q ~:ystem includes o;rie :_or .m()r& processors. 

Rf;lf e·rri.ii.<i to Figure lA, there is illustrated a ··.-distributed. -~i;<>c~~slng system 100 according to the pi;esent ·• invent~on. .· Distributed processing syst.em 100 includes inforination. ~".lnd1iing systems 108, 110, 11'2, 114, 116 1 118, .. 120, 122, 1~4_:, i26, and 128 connected via communications . network 10"6. . N"~tw9rk 106 can be any type of. network including . LAN, WAN, A'!'M,:O or. ·other. Physical network protocols such as ;·Ethernet o·l:'.·;$o~¢n Ring can be used, .and communications protocols su9,~· as . TCP /IP or Netbios or Novell Netware can · .. contr()~·:-,the 11.~twor)t. Network file system Jllanagement can be ... l>rovid~d by a{ri~twbJ:;k. operating system such·. as a program based 

::i.:~~ 8i .~J&7.:=ol:. n:::\E!~:::t!~~e ::::: Dlay includ.e Qpert. ~ioup•s DFS, sMB ·(server Message Block), CIFS 
. . . .. ···,· •.;; .. ·. . 

.. <(,common Inteffi_et;. <f~i~ System) or HTTP (Hyper Text Transfer Protocol). ··Each of these file sy"steJll pro~ams allows .. distributed PrtSC:.~·l?~ors to access and manag~. data residing on remote ·system~-•. These systems create a siJ.lqle logical file 
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system for e.ach processor regardless of the physical location of the indiyidual files . . ,, 
·,·,. 

Referring 11ext to Fiqure lB, · tli&re. is illustrated a 
... ····.- .. : .· ·.·. 

. .,·· ..... ·.·· . 
. ' 

'. representat;ive hardware environment . wh.i"cli illustrates a t;.YPical ha.fd~arE? co~figuration of an ~niormation handling . : .::;-'. syste~ 108· (see. Fi'gure iA) in accordanb~f with the present. 
: ..... · .. ·· 

.·· .. •-•.invention lUlyinq .one or more central proce.ssing units- 1u-· such 
.. .. . 

~-: ·as a c~nvezitio,ru~';L microprocessor and a n\Ul\ber of other uni ts < : ·iJ:).tercio~~~t~~ V~~ ~ystem bus 12. System ~d~, shown in Figure . 0::(.a, irtclud¢~:::-·:ranciom access memory (RAM) .i4_';: read-only memory .=·:·:'c.iioM) . 16,; '.ti.:/.o adapter 18 for connectirig-:·i~eripherai" d~vices -~ ~:·i~:uch as df~Jt units 20 and tape drives -~O: to bus 12, user 
··.·:,._:.,. • ·' ... :.·.\:.... 

I ...... ....: -interf:ace. ~(l(iapte~ 22 for connecting key.J,:>tjard 24, mouse 26 ·h,aving. rig}l.i:;,;n,tbuse button 17 and left mouse''button 19, speaker . 2·8, mibro~lldri~ 32 ,and/or other interface devices such as touch 
. . . . ., . >·· · .. : .: . 

. . . , >~screen: dev;c~· (not shown) to bus 12, COQUl1:ic;:ations adapter 34 · ·· : f f()r cohnec~:i!ig system 108 to network 106 ahd display adapter 
... .... . . ..... · .. ,. .. 

:· .· \~6 fo~; coruta<#:.$ng :.bus 12 to monitor or display device 38. It ; ·is to 'be · ~~k~d that information handling:. ~ystems :tlO, 112, 
: : . . . . '· ~ :" . ... ·. . 

. : . . ... .. -:,i.14, 116·, · *18/ :120, 122, 124, 126, and .~2~ have a similar '· .::_:.:h
1
·.· .. ·_· .. :ar

0
•··_
8
· dwa~e Cc:>~i:i~a.tion of that of info~~1:i.p,n handling system ju$t de~clfibed. 

Referrihci now to Figure 2, a block die9;9]::~ of the present A:rivent.i,on :j_~\ illustrated. Reference .nwn'~fals ·in Figure 2 . which are ide_tj_tipal to the reference numeret."J,s: used in Figures :j_i and l.B rep~~sen:t identical parts. Fiqtll;'~i .2 shows a portion 

··,~:--· 
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bi dis~ributeapi;ocessing system 100 illustrated in Figure lA ··*rt~l.;ud.ing-. ·o+11:f?~~tion har,idling syst~~s· l,10, 116, and 122 · .. ; 'iritercortnedted''. via communications network .106. In this ,:~~bodt~ei~~<{•: '1n~§~ation handling system• .. l22 includes a job , "·;:q\leu~ f'oi: :L~1:§Z.:-~ilg jobs to be proc~~-~ed by distributed ·· ... · .·j·~r~¢_e~E;;~-~~·)'..~*f~~~-. 100. Job queue lJo·_·i-~ ~.c.oupled ·to network. · ·•:1.06: Via irif_oriliclti()n hand1ing system 122.: J:nformation hand1ing 

.Pi:"(,9~~~incj. · sy~t~ni 100. Job scheduler ].3~ may be used to si:b.ed.ute ·:i~bs .t~{·:_be processed by information handling system .. . ~ 

•l22 or k111y (:)f t;JiEi )i>ther information handling systems 108, 110, : . ·~.-

i:l: 2, l_i4, :·ii.6, i18, 120, 124, 126, or .128. It will be 'a1:>P,reci~te~ ;~~1:;: ·~e present invention may include one or more 

,~~:l':=:::t~l~r;:e p:se7te !n:1'en::es~Y I:n:~~~e a1:0 j:: 
·. -~bhedui~ -~d '•a )op queue in each of the :fi~formation handling s'tstem~· or' ~n~ p911lbination of informat~ori\''.handling systems. Ip :this• ma~er.~ -~·;#ob scheduler within arf i#,~(),:r;matic;m handling ·._system tnay b,e µ$~~ to schedule a job in ··a. rcamote 'information . h.~ndlin~ systeDi·~· For example, jo,b.' :.'.scheduler 132 in information hartcii¥ng system 122 may be U.s'ca~(to schedule a job 

:., ·::. =:'..\-.1 .. 
·. -·:.:··-· 

.":·.>:'.. :< -
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. from job ~eue 13 0 to be processed by information handling 

. system 110.:·. ·Job scheduler 132 is preferably implemented by a 
• software :pfogram stored in memory in information handling 
. syste~s lQS·,· 110, 112, 114,. 116, 118, .120, 124, 126, or 128 • . •. ~ccording 't.~·>the invention, information h~ndling systems 108, 

< 110, 112, · if4, J:l.6, 118, 120, 124, 126, or 128 preferably have 
· ·diffe~ent .. J~ heterogeneous operating systems. • "i • - ~ · .. The present 

'·:,invention prov.i;des for integration of job scheduler-13i· with . . . ... 

.. ·.:the variQU:f3:•operating systems and network operating system so 
. ~; 1:hat any j<>~( or:iginat~. in one informati.,on.; handling system ca~ >be schedu1~4·· in. and processed by another information handling 

.system'.• 

RQferring now to Figures 3 and 4, a display screen and 
graphi¢a1 ;~ser interface for implementing the present 
. inventio_n is. shown displayed on monitor 38. In this manner, :a., qrap~i.ca~ ¥ser interface including· a mon.,itor 38 may be used 
·to display information related to a job stored in job queue 
:l.30, and. a u~er interface device such as mouse 26 may be used 

• to contro1'.t~e information displayed on mqnitor 38 which, in .· .. tiirn, is interfaced with job queue 130 and job scheduler 132 to thereby·, dbntrol job schedul inq. 

In the following description of the operational features 
Of and monltor displays in a graphical • user i~terface in 
·accordance Wcith the present invention, the term "workstation" 
refers to .in.formation handling ,systems 1()8, 110, 112, 114, 
116, 118, 120, 122, 124, 126, and 128. The term "local 
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works.~atiori" refers to an information handling system having a first oP,eFc:tting system and includ.inc;r _a job queue and a job ·scheduler~ The term "target workS.t~tlon" refers to an .'.i~formation. ~andling system having a se~C,l)d operating system · ·c,for p~C:>~~s:s.ing jobs assigned thereto by a~ local workstation. <All "i_cons" ~re viewed on monitor. JS a~d ·_pointed to ·by mouse .. .2 6. '. Lef.t mouse button 19 is pressed twice, or "double..: . clickE7d," to. "open" an icon to display .·.otn~ viewing-windows, : or rig~t mc:ni$e button 17 may be used to display a context menu · ·or ilitplemeJ1t·a_,drag-dropped scheduler on an.. object, as is well :)cnoW11 'in .·tjl~·-· art. 

F"irst, a Net Sched folder icon is double-clicked using ·:~ouse 26 a~d. left mo~se button 19, to open two icons, a local :wo~kstation ·icon, and a folder of domains icon. When the 
·.. ., , .. 

. . '. :J.ocal workstation icon is double-click~d, an icon view opens · ·j:hat contains scheduled· job icons as well as a job template .-icon. This m~y be a filtered view and the title bar of the ·view indicates when the view is filtere<i.· The filtering :criteria maybe based on user, integrated access control of . the person viewing· the data, or job typ~·. When a scheduled . j'.ob ic6n is ~ouble-clicked, a Job-Settings notebook as shown in · Figure 3 .. opens that will show all of .·the entry f ieldE• ·containing the current values for a select:ed job. When the job t~plate -icon is double-clicked, "drc:tgged" or i~itiated in ·Other ways, sucn as with right mouse bU:~toJ:t 17 "context menu" activated, a _Job Template-Settings notebgq~opens to show all of the entry fields (that have defaults).containing standard 

;'. 
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.: .. 

defaults. NOQ~defaulted entry fields are left empty (also 

shown in.Figure 3). 

When the.· <local workstation icon. . settinq~ option is 
selected:. i:J;."om · ·-~· riqht-mouse-button-pop-~p_ menu or context 

menu, a :-:w~r)C~t-ation-settings notebook, .. :~~own in ·Fiqure 4, 

·opens: tC>:··.:t,iie :;:~urrent view filter sett.·iitqs for the local 
workstatlbn.· 

When. 'the· ·fqlder of domains icon is double-clicked, an 

·icon view ·Opfi!hS that contains folders · for each of the 

availabl~ tarq~t domains. When a domain .. folder is double­

_ clicked, . an ~con view opens that colltains the target 
· worltst.ati(>n icons available in the sele~~ed target dbmain. 

. · .. 

When a ~get w9rkstation icon is double-clicked, an icon view - . . ·. .. 

opens that .contains scheduled job icons as well as a job 
·template icon. .· This is a potentially fil.,tered view and the 
title. bar .of t~e view indicates when the. view is filtered. 

When a··.schedul~d job icon is double-clic:Jced, a Job-settings 

notebqok ~pens ~hat shows all of the entJ:y:fields containing 
. .. 

the clirrc!nt. values for the selected job.:· Here, executable 

objects oi: t~l:;>s; may be inherited from ~e. local. operating 
system. For e~a'mple, a tab on job objec:ti;:for •nos settings" 

or •Associatio*s" could be available, · .sl:nce this object 

inherits tield:S · ~rom the workplace shell. C?bject. ~en the job 

.-·templ.ate is doul:;>le-clicked, a Job Templ.at$~f:Jettings notebook 
. opens that show$ all of the entry fields'. (.that have defaults) 

containing the standard defaults. Non-def~~lted entry fields 
···:--

. ~ .: 



. :·· ... 

. .~: .... 

. ::: -~ . 

.. : : : 

··i . 

: ·._;: 

'·.:. 

·_,-;.: 
.. ~; 

will he empty~· ,· When a target workstation .i;.con settings option 
is sel~qt:e'J: :. ~pom the right-mouse-button~pop-up menu, the . "•• . · ..... · ... ·.· . .-.·:_.;. 

··.· . 

· .... ••- ·. Wo~kstc:ltic)ti-i'S.~:t.tJngs notebook opens showing all of the current ::·. vl(!w :fi.it;~#<~~~t:ings for the selected tarciet workstation • 
,, .... ':.,·.;·< .,'. ·. ·.".· 

. ·. . ~~ . ' .. · 
.·:· .. :·:;_.:.-;.•··· 

jiro'm ~~e/~_esktop (or via a system· Dl:;i ves Icon) , a user 

;~:;!t!;:=;,R1J~t:i:.:~::.~~ an exectital>le me from the 
. . • . !'.·. -~,::~: ... 

. . . ::~·.' 

Wh~tJtbii:J~s is a description of the.fields displayed in 
. , F:igur~ :f .. (•'')cj: < _;:\ 

·· ' ·Job Nuu~ ti.~l4 ·2 oo 

The .:tob/:Name field contains the name of the selected job 
for a~ ex'i~~i~;j-. scheduled job. Th~s. f ielc:l is blank for a new 

· job (>~ t:ti~\.~p~ Template-settings notebook. 

T~is , ~±'~14 will contain a job ID for an existing 
·.·scb.e(,iuled. -~9ij} .·~his field will be blank for a new job on the 
-Job.Tem~iat.f!r~~~~ings notebook. This field cannot be updated . ·· .. ·· -~ . 

by the. useJ:"~·:· ·· 
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commartd field 204 

The command f_ield contains the command text ( .exe file 
· ai,id parameters) of the selected job for an existing scheduled 
job. . '.This field is blank for a new job on the Job Template­
Settings notebobk. 

read-only 2 206 

·. ·.This field contains text similar to thca following for an . : e:x;isting scheduled job: Last submitted· by< ksERID ~t MACHINEX 
·w~th a:start date of June 1, 1996. This field is left blank 
for a new job on the Job Template-settings notebook. This 
field cannot be updated by the user. 

"Kow o~ten to run the job" section 208 

For an existing scheduled job, if the selected job is : :r·ecurring, the "Every" button 210 is selec~ed· and the entry f ielde;. : in this section will have the current value~ of the 
selected job •. If the selected job is non-recurring (Will run 
only once), the "Job will only run once" button 212 will be 
l:selected and the "Every" entry fields in th.i.s section will be 
grayed.;.out (disabled) and they will display the new job 
"defaults. 
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for a:new job on the Job Templ.ate,;;.Settings notebook, the default for this section is for the ."Every" button to be selected. 

The ~,:Every" button 210 and "Job will only run once" ·:b~tt0n.212i_'.are mutually. exclusive and -when,:the "Job will only be run: one~· .. :button 2l.2 is selected, the nJkery" entry fields : ···.:: ·are disabled• J:f the "Every" button 210 .is selected,-then the spin l\and drop 1 fields are required. :If .'.l:Jle "Every" button 210 is se'leQted, and drop 2 is enabled~ then drop 2 is required. 

a. spin 1 214 

b. 

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. 

drop 1 216 
This drop-down.control drops down to the following list: 
-minutes 
-hours 
-.(ia,:ys 
-•onths 
The default for this entry for a new job_on the Job Template-se~tings notebook is d:ays. 

:. 
) 
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drop, 2.: 21s 

drC>p. 2 .·is disabled unless spin 1 specifies 7 and 
dr.op. · i. specifies days, or unless drop 1 specifies ~~n1:~s~· When spin 1 specifies 7 and drop 1 
spe.~~f~es days, the drop 2 drop-down control will . drQp (ioWn to the following list: 
~f.i6tii!ilis 
-#efS(l~ys 

i~~r~ 
=C~~ys 
-suriaays 

The deia~lt .for this entry for a new job on the Job . ·, ..... ·' :-

Templat~;...s~t'tiinqs notebook is the current weekday. When the di-op• .£••sp~cifies months, the drop 2 drop-down control dr~ps do~'t~ the following list: 
-th~ sta:~t· .dc;ly specified below 
-th~ $~rd.·• t6 the last day of the month 
-the s~¢-on4 to the last day of the month 
-the last,qay of the month 
The de~a· . .lit '._for this entry for a new job on the Job Templat~--~ett:inqs notebook is "the start day specified 
below" 
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.By us.1.i~g :fields 214, 216, 218, any job can be scheduled to run at ttbn.i;;_standard intervals such as every 36 hours and 15 minutes or-' ~very 34 days. 

''When to st~:J:t the job" section 220 . ·. ·'. ··~· ' 

For ah ~x~sting scheduled job, if the selected job has a · start· dat~'- Aifi~:t is previous to the current date, -then the "immediat~i'yi(~Jl-tton 220 is selected and the entry' fields for _ .the f¢llowl:tj4~· bQtto.n will be disabled (the entry fields will contain theJ,:niri::ent date). If the selected job has a start . · date that• .liiL.-~:fter the current date, ·then the button 224 in . : :'._f~ont •of th~'.;i~ptry fields is selected and the entry fields :!~!c:d e;jt~'i,{ and will contain the start date data for the 
For a h~:Wjob on the Job Template-settings.notebook, the . . ; ' ~ .. • 

_default for this section is for the "Immediately" button 222 . :: >.-:_;: . ~ .· 

to be ~elecit~d. 

The "l~~diately" button 222 and the start-date (lower) button 224. at'.~~~mutually exclusive and when the "Immediately" .button.is sE!1eC:ted, the start-date entry fields are disabled. If the. "I~eJi~tely" button 222 is not .selected, then the start-date ~~~y fields are required. 



... 

::.: ... 

-~· ... 

.· :. 

·a. · Year field (spin 2) 226 

b. 

This spin button allows a user to spin through a 
~range of 1970 - logical maximum. 

· The default for this entry for a new job on the Job .'_ r~mplate-Settings notebook ·is· the current year. 

:Month fiel.d (spin 3) 228 
..-·_·This spin ·button allows a user to spin through a · ·. ~ange of January-December. The default for this .-.~ntry for a new job on the Job Template-Settings · "tjoteboQk is the current month. 

~. Day field (spin 4) 230 
. ~bis spin button allows a user to spin through a range 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 a- -user bas specified in the "How often to run· the job" section 20.B 'that a -weekly recurring (every 7 days) job run on a particul.~+ weekday (Mondays-sunµays), then the values origin~liy specified in the Year, Month, and Day· entry fields will be automatically adjusted (if necessary) to the date of the next occurrence of the specified weekday after the start 
~ . . 

. . date ~pecified. . The weekday specified for weekly recurring jobs takes precedence over the start date specified. 
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Houl'.':. field (drop 3) 232. 

This (irop-down control c;lrops down to the following 

·list -,:or programming languages .t:hat use a 12-hour 

cloqlq 

-midn~ght 
-1 _,,._ 

-2 

-12 

For :_i_~nguages that use a 24-hour ·clock: 

-o 
-1 

-23 

The c:l~fault for this entry for a new job on the Job 

Template-settings notebook is the.current hour. 
· ... 

e. Minute-field (spin 5) 234 

f. 

: ~ . 

This ;sp_l.:n button allows a user .to spin through a 
range of 0-59. The default for this entry for a 

new ~:c¥·. on the . Job Template-Sett~ngs notebook is 

the qurr.~nt minute Of the hour plµs 10 minutes. 

PM fi~lcl (ckl) 236 

This,check box allows a user to indicate whether or 

not the specified time is AM (nC>:~ checked) O:?:' PM 



........ -

·.·.. 20 

·• .. 

(checked). The default for this :c·ontrol is enabled 

if the current time is in the PM or disabled if the 
current time is in the AM. This.: control does not 
appear for languages that use a 2:4-hour clock. 

"When tQ de1ete·the job" section 238 

For an existing scheduled job, if ~eselected job is a 
. non-:-recurrent job ("Job will only run once". button 212 in the 
•.''.~ow often to run th:e job" section 208 is selected) , then this 
.#ectj,on1will be disabl.ed. If the selected j9b is a recurrent 
. JOb and\ho del.etion data was specified, then the "No deletion 
·. ls scheduled" button 240 is selected (the deletion date entry 

. : ·.,. .. ·; . 
fields will be disabled, but will contain the new job defaults 
of ·current month, day and current year +1). If the selected 

.job is a' recurrent job and~ deletion date was specified, then 

. the "D~letion date" button 242 is selected and the 
· correspqnding entry fiel.ds will be enabled• ~nd will contain 

, the deletion date data for the selected job. 

-For a new job on the Job Template-Settings notebook, 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 

".Deletion date" button 242 are mutually e~clu~ive and when the 
... 

"No deletion is scheduled" button 240 is selected, the 

"Deletion date" entry fields disab,.1~~:. If the "No are 
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deletion is scheduled" button 240 is not selected, then the 
"Deletion date1·1 entry fields are requireQ,. 

a~ Year field 244 - Same as Year field (spin 2) 
already described, . except the· default for this 
entry for a new job on the Job Templat~-settings 
notebook is the next year (current year +1). 

b. Month .field 246 - Same as Month field (spin 3 
already described. 

c. Day ffeld 248 - Same as Day:field (spin 4) al.ready 
described. 

'Workstatio:ll"".'Setting Notebook 

What followi; is a description of the fields displayed in 
Figure 4. This may be a filtered view, and the title bar of 
the vie~ .... indicates when the view is filtered. The filtering 
~~iteria may be based on user, integrated access control of 
the person viewing the data, or job type. 

··Job Name fie:l!! 300 

This entry field allows a user to display only.jobs with 
· .i;:he specified nal!l~ text in the icon view. This entry field is 

blank by default. 
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; . 

c·omme1:.nd:. field 3.01: 

This : entry·· £·ield allows a user to· dis:E>lay only jobs with ~e .. specified· '.coiDill:and text in the icon view.:· . ~is entry field ].s b)i"'1jii pi ~{Ml.t, e.g., filtering °"" ;il.so be ~:~": ,:: , ~~<,:~a; ,, { as DOS, Win16, Wi:n32, OS/? 16-bit, 

·. :::· 
:· .. 

~': ... 

., .. : ... -.,· 

. ~his en:ti;Y .·,~~eld allows a user to. display only jobs stiJ:imi~t·e~ :}?Y ~J:i'.~·'. ~pec:ified user ID in the icon view. This ~iitry:'f'ieia: is ':Pf~filled with the current logon user ID with t:b.~'t:: t~x't sel'eci:~d.· fot deletion if the user types some other user I~·.··. . . .... ,. 

... submitted fromi• tield 3 04 

This entry :j:ield allows a user to display only jobs · )stwiid;t,ted f;roi!l ~ :s'.i)ecified workstation in the icon view~ This < .. en.t:ry :field i~ _p:lfefilled with the current workstatio-n name : ··w.i.:f'h that' t~xt ~~l~cted for deletion if the user types some ·. ;oth~r wotksta~io~·::~name • 

.. , "How oftf!(n the j9J# is run" section 306 

... · .. 
All of the cli~ckbox controls in this section are mutually '._exclusive with eacib: other. 

· ... · 
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"Job· runs more than once" {ckl) checkbox control .. :,• 

308 

This allows a user to display. all jobs that will 
ruh>more than once. This control will be unchecked ;. 

(jcib· ·to run _only once) by default • 
. ' 

b. · "ev'.~.ry" (ck2) checkbox control 310 
Thi.s allows a user to displa¥ all jobs tha'E will run: '~t a specified frequency. Tnis control wi.11 be 
uncµecked by default. If this qontrol is checked, . th~~; .. the following corresponding fields are 
re~ired: 

i. .·drop 1 312 
, This drop-down control 
·default of "Exactly". 
the following list: 
.-Exactly 
·-More than 
-Less than 

ii. ··:spin 1 314 

is prefilled with a 
It will drop down to 

This spin button allows a user to spin through a range of 1-999. This control is prefilled 
with a default of 7. 



:··· . 
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iii. drop 2 316 
This drop-down control is prefilled with a default 
of "days". It will drop down to the following 
list: 

-minutes 
-hours 
-days 
-months 

"Job runs only once" (ck3) chec~ox control 318 . -~-This allows a user to display ~11 jobs that will 
run only once. This control wi~l be unchecked by 
default. 

, .: · "When the job will run" section 320 

·,· .. :.:·· 

.:.·: .. 
· ... ·· .. ·:·:·.·· 

. . . ~- .. :- .. 

'· . ~ 

a·. 

b. 

"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 ot the 0th.er entry 
fields in this section are disabled. This-control 
will be unchecked by default. 

drop· 3 324 
This drop-down control is prefill~d with a default 
of "After". It will drop down to the following . : ,',·.:· 

list! 
-After 

··::. 



; ~ ·. ·.··-.. ..:-::. · ...• :· .. -~-

j/ 
! 

. . d~ 
.. :· ": 

-cm 
-Before 

Year.fiel,d (spin 2) 326 
· · Thl~·: spin button will allow a user to spin through ... 

a ~ange of 1970 -logical maximum~ 

.The prefilled default for this entry is the··current year • 

Mc),llt,h field (spin 3) 328 
Th,is spin button allows a user :to spin :through a rcinge of January- December. The prefilled default for this entry is the current month. 

Day field (spin 4) 330 
Th;is . spin button allows a user to spin through a range· of 1-31. The prefilled qefault for this .entry is the current day of the month. 

a.: Fil~er Enabled field (ck7) checkbox control 334 -Same as a. in the "when the job will run" section. 

b~· drop,~ 336 
·. : ·'·. 

This·drop-down control is prefilled with a default "After". It will drop down to the f:ollov,ing list: 
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-s$fore 
· .. ~' .. 

Ho~~:\f iel.d (drop s) J J a 
Th'.i,~·· drop-down control will :drop down to the foiio~ing list for programming languages that use a 12.,.;~ciµr clock: 
-mi<:Irliqht 
-1 

-2· 

For'. ;i,..~rtquages that use ;a 24-hou;r clock: -o .· 
-1 ·,,.: 

-23 

Thi$ .;entry field is prefilled with the current hour as a.default. 
··;;·:--

d. Mintit~ field (spin 5) 340 
This·:<spin button allows a user to spin through a rang.4:! of o-59. This entry field is pre~illed with the .·citi':r:rent minute as a default • 

. . . /: 

:,• . 
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PM field (ck4) 342 
This check box allows a user to indicate whether or not the specified time is AM (.not checked) or PM :(checked). The default· for this control is enabled if the current time is in the P~:or disabled if the curreht time is in the·AM. This control does not t;lppear for languages that use a 24-hour clock. 

-----~.:.the ·job will be deleted" section 344 

',rhis entire section should be disabled if the "Job runs <'' .,,. · · <o#i.¥ once••. (ck3) checkbox control 318 is cilecked in the "How >>;;> · .,· ... ,o:f'#'.~ i.he job is run" section 306. The two checkbox controls :>. 'i ... [;:.\.3'4•6,. 3'18 ·eeks and ck6) are mutually exclusive with eacb other. 
: : < ~'.:·t/.: ;~··.::.-~·::/:_: ·:·: ·,.: ;. ' .... '.~. :~ . ·: ._-;_ ,~: .; ·: ·:. ·. , · . 

. . : -:~· ";: .. ··. ~ .. ·.· . ·_;::~. '. 
:.~ .. , · .. ·· , 
:·.:\·.: 

.. a:. No deletion date specified (ckS) checkbox control 346 
If this control is checked, recu~ring jobs with no deletion date specified will be displayed. This control is unchecked by default • 

. b. ck6 348 
If this control-is checked, recurring jobs with the specified deletion date will be displayed. If this control is checked, then all 
entry -fields are required. 
unchecked by default. 

of the corresponding 
This control is 
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i .:' ..:. 'drop J 350 - Same as b. in. "when the job will 
.· ·. 

run" section: . . ·:.::·= 

. . . ;'.:_~ .; 
ii. '.Year field (spin 2) 352 - Same as c. in "when :·#he job will run" section. 

iii~_,)tonth field (spin 3) 354 - Same as d. in "when .ih.~ job will run" section. 

iv. Day field (spin 4) 356 - S(lme as e. in "when ·the job will run" section. 

I;f a reqtij,.red entry field on either of the panels shown 1h¥igul:-es 3 or:: .4 is left blank, an error message i,s displayed · totl1ehser to iridi~ate which required fields still need to be , :.:~'~·J:i.~d in. T~e,:panel is left open and the cursor is focused :_.;()#'-the· required ~ntry field that was erroneously left blank • 

.. :, 
· .. · 
>~· 
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-:-.. 

. . WJiaT .:rs CL~J:M~b :rs: 

· 1~ A distributed processing system comprising: 
a plural;ity .• of processors; 

coxnmuriications network for interconnecting said proce.ssors; ·-. . 
a jobqU:~~~:i°cc:>upled to said network for storing jobs to be processed·. ~~/• .. s;.aid system; 
a job ~~ft~ci~ler coupled to said netw;ork for scheduling 

. . ~ . . . . . : . . ., :· . . . . •·>J()bs in .said: jpl:{<~eue for processing by $aid system; and 
.···:·:.: . . · ... · .. · ·. ;. ····)'job. t:h::~:b~~t .. :~:~: ::~:e:e:::~~=r a:~a::~~=e: ··J.;~rio~icity. 

_ .•.: 2! The distribl;lj::ed processing system, as recited in claim 1, . wherein said: .scheduler includes means for skipping a job · · -scheduled to .b~ :p~ocessed by sald system • 

. ·o ~' 3.. T;tie distr,ihtt~eq processing system, as recited in claim 1, •: .~herein said s~~duler includes means for scheduling -a job to • pe processed hy··;ci~Y one of said processors. 

' • 4. The disti'tbtited processing system, as recited in claim 1, · · .. f,urther incluctiil.g_. a monitor coupled to said network for dj,.splaying inf~riiiktion related to a job stored in said job 
·_.,,, 

:.·:.· 
< .... ' 

·:qu~ue. 

l,: 
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5. The distributed processing system, as recited in claim 4, 
further including a user interface device coupled to said 
network for controJ.ling the information· displayed on said 
monitor. 
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6. A method for scheduling 

distribute4 processing system 

jobs for 

including 

processing in a 

a plurality of 

processors interconnected by a communications network, said 

method comprising the steps of: 

storing jobs to be processed by the system 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 repeated1y 

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 ~ethod, as recited in claim 6, further inc1udinq the 

step of scheduling a job to be proce$sed by any one of the 

processors. 

9. The method, as recited in claim 6, further including 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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A method for scheduling jobs, said method·comprising the ~teps of: 
providing a local workstation having a first operating ,'~ys~eln.; 

providing a target workstation having a second operating 

interconnecting said local and target workstations by a ·cpmmunications network; and 
. . . providing a software program for scheduling jobs to :.i:~ntegrating said software .proq~~m with said first and second <···:: .. opera-t;ing systems such that ·~aid local workstation can 

:>.··.·-·::::· . 
. ·.' >'.,:<schedule a job 'tor processing in said target workstation • 
.. ... '.=·_";:.;·-:.:· ':·-.::: ·.::·: 

. ''. :··:~~.-:; :~:-':) : 
: . ~ . '. ~ . . .·, ... . .. ' . . . . 

·:. ·· .. .-·.:. · .. 

i 
• f 

The method, as recited in claim 11, wherein said first , < \:'~ilnd second operating systems are. heterogeneous. 
\ .. ·:. 

·:',· .. ···-:· ···,-: 
..:-·. ·._· 

· .··. ·<:· ·'.J.13. The method, as recited in claim 11, wherein said local . · :'ifti();i:-kstation includes a .first processor and said target · ·. · :·.·/<.'WC>rkst<;it.ion includes a second processor, said first and second · ... :. >: <~~ocessors being heterogeneous • . ·:: .. ·;~·;: .. :·.::.:·>:\ 

.. ·;.:.i~. The method, as recited in claim 11, further comprising ·; : >~hE!' steps of providing a networ:~ operating system for said 
. : : . ': .. : .:~ ,:: . \;. . ·,'". ··-

< ~~:twork and integrating said software program for scheduling 
:· .. : ·. ~ ... _.· .... ,_-.. 

< .:·)jobs with said network operatinq .. system such that .said local 
··. ·.;;···, .. : .·· .. '···. 

· > ". ·workstation can schedule a job for· processing in ·said target >• ··~orkstation. ·;.,, 

.... · .. · . 
. .. ··'-.' 
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· ... -~/: ·:: 

-'. ...... - .· 

-~ :_ ;~· _· ·,· .·. 

· ..... ,· .. 

: .. ··· 

··· :. l.5. The method, as recited in claim 11, further comprising the steps of defining user information a:q.d storing said user .. ·: i~formation. 

. 16. The method, as recited in claim 11~ ·further comprising the step of provtiding access control to sa.1<1 software program_ for scheduling jobs. 

··::· ·: 
·,,.· 

.·. ,; 

· .. · .. ·.· 

:·.'._: . .... :_ .. 
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