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SYSTEM FOR SCHEDULI NG AND MONI TORI NG COMPUTER PROCESSES 5 10 15 20 25 30
Background of the Invention Field of the Invention This %§M%P%)3ﬁ4relates

to the WeAYRIY ng and nonitoring of conputer processes. el on is
- nore particularly related to the subm ssion of jobs for execution. The
i nvent further related to the subm ssion, scheduling and
nDnltJmmmmum“mmﬁmu across multiple networked conputer platforns (nodes) and
the provi gjgR..of a conmon interface for programs submitting to the jobs.

The |nvent|on |s still further related_to a job schedul er that maintains

| ocal job repositories having detailed job histories for each node and a
central job repository naintaining detailed job history across an
enterprise. The invention is yet further related to the provision of a
schedul i ng agent on each conputer platformto start execution of each job
subm tted. D sgusPERNFOR SOREBACKPGONRD MONEMORIMIG) COMPUIER €Nt ar e
utilized for a wi de range of taséﬁ E# tasks are sinple and are executed
inreal tinme. However, sone task ngg 8 | ong execution tinmes, or nust be
perfordred at various intervals or at inconvenient tinmes (when a system
where a task is running has a light tasking |oad, early norning or weekend

hours, for exanple). Basic scheduling devices have been ut | 1
5°5 U N 2005 va 001 330382 pEarosstastozne. Lrarensamvai n pr oo NI |ﬂ|l]|l§lm|fat
various intervals or at specified run tinmes. However, these syg#g do not

provi de adeguate service or |ntegrate seamn essly |nto any speciftic product
| i ne, nor frowe et& servi ce between nultiple conputing
platfoons in a 'meiyvorimebmrr onfEniteSSUMARYLEF FHEeBNVENG Chindccor di ngly,
it is an o ct of this invention to 10 _praovide a_j dul i ng appar at us
for sched +§bt?gbné O% i ot Her oBfgsgggf thggerggén%n?ﬁ%%n%gon to
provi de a m©beS@meﬁu¢mh@rhpp@3kanﬁﬂtﬂnuthﬂ(anhmaﬁﬁhﬂ@-§€hé@@ﬁ|ﬁqrserV|ces

across mul i pkge$BAPUL iRG RhALhRLB, @NdCON rah-over theagxacyli on of a
job 15 submtted; It is yet another obj ect of the present invyention to

provi de a E}é‘ﬁedﬂlﬁi"ﬁhs%’g‘érht Grhesin g pedd vaWdde A SSmpdEF net wor k
for agsepthbgoandrimanrdgilRg hobso St thagutert sl Jespand | (acdeds;

and the provision of a common interface for programs

submitting to the jobs.
The invention is still further related to a job
scheduler that maintains local job repositories having
20 detailed job histories for each node and a central job
repository maintaining detailed job history across an
enterprise. The invention is yet further related to
the provision of a scheduling agent on each computer
platform to start execution of each job submitted.
25

Discussion of the Background

Modern computer systems are utilized for a wide
range of tasks. Many tasks are simple and are executed
in real time. However, some tasks require long

30 execution times, or must be performed at wvarious
intervals or at inconvenient times (when a system where
a task 1is running has a light tasking load, early
morning or weekend hours, for example).

Basic scheduling devices have been utilized to run
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20 It is another object of this invention to provide a command |ine that

may be utilized to determne job status and issue job control comrands to

j obs eygfidsi on a node in an enterprise. It is anotherpefi@pikiel this
invention to provide 25 a seanl ess job scheduling device for plural _

sof tware products having a common format for subm ssion and schedul i ng of

j obs, and to provide consistent application programm ng interfaces to the
software products utilizing the job scheduling device. 30 It is yet another
object of this invention to provide a single job scheduling and

adm ni strative tool for all PCEMS enabled products (Pl atinum point
products, for exanple) under a common application programmng interface

t hat specickrtaliny pwegedmscioentigbs at &axigus 20033 DS/ 38033

PCT/ US99/ égj%iﬁe% é&ag%a&dsob SEBRAYLI-NG diRA repeRles Ofid NePr oducts. It
is yet another object of e present invéntion to provide a comon

gr aphi cal Pt§§é'rld|entaé1€f%@et‘% Mi%ﬂ?s%qft OFo&ﬁééﬂFéﬁeCISWl@I%Y IO exanpl e) to
schedul e apg S5spestratl pebsuand cemION AR Spﬂ@@ﬂi@y a’c}aﬁép@ﬁm@nent and

t he agent. BRILEF S IPTIO\I?ZTHE DRAW NGS ; gng\ete appreci ation
of the i nFERIET arg 6 SHanfU st PHé aFPE‘ﬁ’H&ﬁPgadQ AtAgELSt ndfedt will be
readi | y ohtezwoetkeats drhel sameeriddecones better understood by reference to the
foll owi ng detail ed description when considered in connection with the
acconpanyi ng draw ngs, wherein: 15 F| gure 1 is a block diagramillustrating
an i nplenentation of the 8% it | DMVIENBIONI ng a j ob schedul i ng and
adm ni strative A&Hrcﬁﬂ{gg’gﬂ\ﬁ %%@%6‘5@@@%? Oers d,EETBR @ppl i cation

progranmng |r1terface ) ure 2 is bl ock di agram of a, Li ghtwei ght

Ent erlfr | s@TSEHEHI%er PLESPeAydAnS ﬁ&?a@fé&fd&l hat e3CR&ARLEPGNI AR j ob history
sublm ssudons forzta nodenothaur eb3ecs aff 0w QPreged® l:ﬂrixx@itt:a@m ngoan RTS?"rver
utilized tg co. ni cat Ss. to Receive 25 u is a ow
di agr am i IH0EH S |ﬁ938§ ﬁ%ﬁiﬂﬁ%&%f‘%a’-‘%‘lﬁoﬁﬁﬁ dvjré:%%ab%? to Receive
nodul es sudimdiethg o asspetcésc negeosis gummlEisla f | ocemdiagnam
illustrati g_ﬁﬁ_@gen 0 P u LRLY S Cacpmlf'cator (PEC)
nmessages; EE'% ure I s%zriléf I%(?lvg |§irg>fr\ﬁelrjl ?%ﬂé%]rgﬁlé%g%é% Lngagen gi§endi ng

poi nt15procﬁ}t¥tmlﬁ~é¢%@naters to a point product process via PEC, 18JUN
2003 V10 00! 38083 PETYAISIRI3I024 ob?ecE' g endAvtSsant | owveRaLbn

illustratin startgg of a LE% %e ure? is a flow chart

i || ustrat iy RFRVHIBcRsEE8eap1an @geﬂdjerﬂn SPH FFIPICFSVE BPBRK di agram
iIlustratiofy ancbhfudereaicamprst ritet Wesedt Pur eart isanvadingkjdbagram of a

Pl ati num I | ustrating user. identification requirenents of
applicati osﬁgﬁ{gln%y%%/?gg pr odu%%g;eckbgﬁ Bufig 10 is an illustration of a POEMS
Schedf i ng Serviteigobnschedubbhgethi afowhifi gnYenniohstgnprmedEr ation of a
Point Pr odkictohgREr Y nghdta . R rsel%elh i3ed ldd1sie @l APl s8ppul | - down

15 cal endar on a Poi nt Product ert
status and issue job control commands to jobs executing

l_ll.'

on a node in an enterprise.
It is another object of this invention to provide

25 a seamless job scheduling device for plural software
products having a common format for submission and
scheduling of jobs, and to provide consistent
application programming interfaces to the software
products utilizing the job scheduling device.

30 It is yet another object of this invention to
provide a single job scheduling and administrative tool
for all POEMS enabled products (Platinum point
products, for example) under a common application

programming interface that specifically and efficiently
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Figure 13 is an illustration of an exanple job scheduled to run via the

Poi nt Product Property sheet; Figure 14 is an illustration of a second

exanpl L.ob scheduled to run via the Point Product ey sheet;
. Figure @B?/gso'gﬁr)] illustration providing an exanple of a jlg‘gr/{s?gc%gd(&%ed to run

- every day; Figure 16 is an illustration that provides an exanple of a job
scheduled to run every week on a 25 specific day; Figure 17 is an
illustration providing an exanple of a job scheduled to run on a selected
specific date of each nonth; Figure 18 is an illustration that provides an
30 exanple of a job scheduled to runionce a year on a specific date; Figure
19 is an illustration of a Notification Script w ndow, 18 ~ a N zoos V10

001 38033 RGbgetsd Yokl @2hedubind i gruei 2éndseainot | tust paddwacof a Cal endar
Sel ection wi ndaw, .Figure 21 .is an.idlustration o ) | endar wi ndow
utilized to cr ggt,t elsa%'(?éﬁ gr?d)atrhenrav?kﬁgeélteloe%t%lae $ Ifaea%erg 1?1 %}rkﬁernu%ﬁincl’nng j obs
associ at econpriovtiide eatemuen; gFagbieal2user aimti¢y tizee atMimrasfolfdn exi sti ng

cal endar t%rdvy\#g%lti% f(?jl,'aé?é“ L@y | Fi i 6 2dnd Be AN b Ié&te&d%tlieorh a Strategy

Schedul i n ndow utilized for creating strategy 10 wi ndows and sel ecti ng

strat &gy Wiifdovsl ¥ of oReli RRAgCanacie PEEENYSeR i & U] CAPIN§Rist rati on of
a Point Prgiucaindrapeidy sheet invoked by clicking Create fromthe Strategy
Schedul i ng wi ndow; 15 Figure 25 is an illustration of a Del ete Schedul e

wi ndow having a pronpt for identifying a clean-up script upon deletion of a
schedul e; Figure 26 BRIER DESgRrratioon ogf THE DRSWITINGD) ect wi ndow;, 20

Figure 27 is an,i st i f Ceneral tab.o ties. w ndow,
Figure 28 is arrlhi+4yu%t#03§¢%gnt§fa§p‘f%€%ae%le%%a ‘lc'otfhh(?agﬁ\g?&%l%?o%r\é&rti es
wi ndav@ Fimame 2 | $hen Rltitgsideatt ordokngagelsecth2gept eviitorbdi t map

utilized for, $e] SCbi ACOMN I ARDI Sond OB ESRESSEBELBY @uOPiESEq Figure 30

is an illustrati'on of an exanple_in an Exglorer view for the display of
| abel s f orP¥ JARF S Hc Eshfedd oviparighrelse FeSSRiPFLERtYR®% on of a Job

Reposi t or yed@di @Er&d pr aper t ceanwhadeyw, Rt e 8Re S adcompasyigyi on of a
hi erarchy of fol ders .of a.Lgbs resource object; 18J UN 2003 W
001 38033 PETFYREHI 3 1HBFTS1hE

15 Figure 1 1is a block diagram illustrating an

implementation of the present invention providing a job
scheduling and administrative tool for PQOEMS enabled
products under a common application programming
interface.

20 Figure 2 1is a block diagram of a Lightweight
Enterprise Scheduler (LES) Agent that coordinates
execution and job history submissions for a node;

Figure 3 1s a flow diagram illustrating an
RTserver utilized to communicate messages to Receive

25 modules;

Figure 4 1is a flow diagram illustrating an
RTserver utilized to communicate messages to Receive
modules subscribed to a specific node;

Figure 5 is a flow diagram illustrating LES agent

30 receipt of Platinum Enterprise Communicator (PEC)
messages;

Figure 6 is a flow diagram illustrating an LES
agent sending point product parameters to a point
product process via PEC;
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Figure 33 is an illustration of a listing of jobs in All Jobs fol

Figure 34 is an illustration of a job in an All Jobs Any Status fol der 5

Fi gure illustration of an exanple of a Job's Rup-~Pi;8§PH ¥4 Figure
.36 is a»igo‘)/so ration of a listing of jobs in an All Jobs Any%;atus f ol der
= under a specific node; Figure 37 is an illustration of Property Page tabs

10 that are available for jobs; Figure 38 is an illustration of a Command

Tab property page; Figure 39 is an illustration of a Databases Tab property
page; 15 Figure 40 is an illustration of a Job Scheduling Tab property -
page; Figure 41 is an illustration.-of a Paraneters Tab property page;
Figure 42 is an illustration of a General Tab 20 property page contai ning

i nformati on abtguard ofa righ;a Hilgiw et 4 ldnstddarsinatstartoip aofRun St at s
Tab pr operaéy e thnatt di spl ays product specific information about a job
run; Figur 55 ni'llustration of a General Tab 25 property page on the
text of a gr oupFJngu:!ae JoB rssowr ceSlaob| edtartri @Lﬂr]élﬂ@ﬁu‘sl% ithestrati on of
a view of & A.é%gzéé £ U A MEd nAgeIlR:rector Explorer view, Figure 46 is an

illustratio util1zation of popup nenu_for wevmngaLog File;
Figur® 47 is arf194%¥8t atFort otfl%C}Lo@WF%mviLé\%BlStéﬁaé:&“&yétPfBF a specific
j ob run; Fd;gﬁ.g&éli%;l§tﬁﬁbtufélstratl on of a popup nenu utilized to delete a
fol der of j obs; 10 00l 38033 S99 31024 Figure 49is
an illustrati orF]ogf‘hée [?el’égtc!;l \1,53(2)L é% S\ﬁ/rﬁ‘f“gag a f 1%\JE%I TstFatYon of a

St at us andmmﬂt:sllmmbmnt;ﬁzﬁgglmser5ﬁﬂsrnai1ﬁi¢ausd:mam@tmloémantb| gétion of

apopup rrewg?_éf)lgg{gégsaaﬁa {) %Og;fgh‘%{ .52is an illustration of a Delete

Jobswi ndo gure I's an i ron of"a Status andlOResul ts wi ndowf or
the ded etion ofFigeragl® jRriigdus t3aits oanof| fuEPEME| BANBAULLREi zat i on of

apopup w nggwigeeyggeséhég{lygn@f wiHkbi,pl e jobs at afolder |evel;Figure
55is an illustration of a Rerun obs#)o pupl5w ndow;, Fi gure_56i.s an

i |l ustration of FA9YF&t dd drfdFRR uFL SUGFRABWPRr OFh& rBrPLmt oF*PEBSt n a Jobs
fol der; Fi gurepsfty sheéthustration of a utilization ofa popup w ndow o

rerun a single Lob;20Fi gure, 58i s an strati on | f bsw ndow f or
an i ndi vi dual jgb EF urgy591rss a i Il&éltsg'gfilton of he U$P| zaélgon of a popup
Wi ndawk o caaﬂ:ehdaunnnng PobstFPgodecé0PsoRaTLll s@?ﬁ&tll on of a Cancel

Runs25popup wi ”99§h5b9‘ir3e $i s nan il dstlatdPno of atbhesxtdhbizaticgn of a popup
wi ndow to i nvoke Progress Monitor_on arunning job; Figure 62i's an
i |l ustrati 8aheduiepr égr EYB NBAi EBR3BOLRE| PEAIRytt REOBRES¥NENRRkeNt i on t o

show phase, over gk bupeog4angd Qirher 1SRG prra{méé@dﬂnab@bttan@leOb , Figure
&3 is an illustration of D|rector Serwcel\/a er. Noni t and 18JU

N 2003 WO 661 3803PCH LethokC gun Fifr &6z PO i oSt i on of a

right2aei deP@bpérSgr \sheetl‘;/anager Moni tor di splaying information for prograns

residing on a ngge,, 5 DESCR ETI O\, GE, THE: PREEERGER ENBCR! MENT3 T er i ng

now to the draw naure
of a job scheduled to run every day;

Figure 16 is an illustration that provides an

example of a job scheduled to run every week on a
25 specific day;

Figure 17 is an illustration providing an example
of a job scheduled to run on a selected specific date
of each month;

Figure 18 is an illustration that provides an

30 example of a job scheduled to run once a year on a
specific date;

Figure 19 is an illustration of a Notification

Script window;



reference nuneral s designate identical or corresponding parts thrng%cH:W 2003
the several views, and nore particularly to Figure 1 thereof, there is
illustrate an inplenentation of the present inventi i.dihg a job

. schedul @9/3#83 adm ni strative tool for POEMS enabl ed pr 8%12956’9‘(33*}%“ num

- point products, for exanple) under a conmon application progranmng ~
interface. In Fig. 1, a suite of point products I00 (point 15 products
|..n), each including a point product GUI 110, are |inked together with
vari ous POEMS enabling application programm ng interfaces (API's), and a

Pl ati num Enterpri se Communi cator (PEf)_.160. At |east one Lightweight
Enterprise Scheduler (LES) agent 170 is 20 installed on a node. The point
product GU 110 @vé deso a userad ntianface-dwidhe i i provkwedar00 and
comuni cat es. user sel ections by sending job data to a GU APl 115. The GU
APT 115 i neotrEorat2s¥Be%r ovi ded property 25 pages, performs data checks
and job all ocatiimranzii cid e rigl levsra tsicdre doif | angCfemice | ©nbendathe | ob
schedul i n 3 i tQ t j.ob eRS.. 11S i s used
By the. po e Rduse LGOFE1 10, B Trolt scReqi g BN La0” pLTsr s

schedud | ngd@tes ef 9F cewnn BNy opebe s 2gec bt ¢dewi fBbshsubalendarand

di stributes jobg; by -Enid]d ating.g PEC fBE$398 0 BF LES agenic PAga sel ected
node to run the job (LES node 1, 170, for exanple) . Inter-process

communi cat F&h’"%tE BEPRIRHeWP viar t #é1PERI160. The Job Scheduling APl is
V100 001 38033 _r@igurd 823 Uid 2803 PORI4SO04340240pr ederabtytyged by the

poi nt prodyct .110. The LES nt 170 dnitiates cessing of the job as

request ed %§h?%é{?‘?%b §%H§8?j| i HggiﬁFejilsofOFhe Cp%%as%]gégoi n\%g]ﬁ?lg't?ﬁynay be

i npl en@nt edindressandl sepeet Sngosprr i egy phandowasfandédt t hodespdand an LES

agent is iHéidé‘Hﬁg;O” each node on which jobs run (LES agents |..n). Each
u

LES Agent updates™a |ocal job repository 180 that maintains jab information
on each job subFigu&Eg 26 16 iansiltbeperdiiennede.2 HellochBFofBpt

repositori esopeecinsdrddiediaioraeh mpde1wherieg obseatla akbmraynke

i npl enented using SOL* A nere (a_database product having a snall
f oot pri nt, SFS?"—@%}H %&ﬁgé\—ﬂgﬁgr EiBGPEés) . Other SQ products and various

dat abase/ r eposi Fagyr:5260h&i ghr it 1 easravyoheosubsbelatedSchAedentkr al j ab
repository_1 mai in super _set.of j.0 i al_l | submtted to
each node f”rllggﬁ‘é' syatls?len %hepggﬁpﬁalf?%b lré;e&d%%lr i § rr%?% ai ned by a job
dat a manageseartARpon4Qelesndni ofi apbehedtde:in a 20 Rel ati onal Dat abase
Managenent Syst eay(REBMR) 1 sDex, 1Qn (@chel 143t df epeSiheEYObpRRAgeNeENt
system The job data nanagenent APl 140 sel ects, inserts, updates, or

del etes job’énéﬁkf?j ob histories. Both |local and central job repositories are
updat gd by j ob dagarddS 2vanzgerentl iAEcraAlish dhea]obndata gabaggment AP
140 is used internally by the job schedul er and the LES agent. The job
schedul i ng ®APFCPEF G t§'¥L&§P§’;i nto PEC nessage format. A location of the
central jab repésiguory 289G s sr30 detsryd tissh byf RBERepRekanitandlorDat a

Exchange) . || .EXC dnformation is avail able, the SDM

( Sof t war e ISeaF)i @gr.%%%gr%}lglén%gﬁﬁl’pronpt s are utilized for table |ocation
i nformation. CoAfigyeat iZh fisesakor idéustyyasiiarhe HOEMS Sel@cr U N 2003
VI C. 0260138033 1RCTOHSIA0200c1 14 zeal R0, CBUALORTRY! § BRC1B0N 1SS agent's,

etc. are maintained on a sane node as the central 7job repository, each

client naciﬁoﬁfe,r_eﬁ&s&‘iltéé’@haﬁ’od@j\%é_ﬁe jobs run. Each of the Central and
locgl job reposiﬂi@uz@lw g a’:lrutiqu&is!tﬁﬁﬂdhﬂoﬁlp?ﬁtéd gXaﬁqESe e a0 nt i vith
products t el ves only interact th, the 'S, a e not cqncerned wt
the detai l rs}’-‘e)‘gllﬁoérletrhe\”‘?§péoﬁf t&?poﬁ?la]r%’ Régo%ﬁ{’eg?og{%t Apd i's

provi ded t cresduowel ®gemrss by each point product to determ ne job status,
job lqgfile, perf; sef.u d cancel functions (] , te the job

| ogfi ?’g) and r etél%;u\r/{]ee jgcgb%psg%‘ Hhet (ra]“‘russtars‘—"L 3ﬁ%nj 8% %‘ug’g’%) IRrel3 pt%ﬁsglacﬁ]jéf\/s

confi gur at itedp, afhiss pARIpa i Wizddwhy t he point product executabl e (point

product 15 100, #iQfuRxagP! €2- an illustration of a hierarchy of

folders of a jobs resource object;



An LES command |ine 155 provides command |ine access to job adm ni 48 AN 33
functions (by communicating with a job admninistration APl 150), including
deternLQp j status, and setup, cancel, or 20 update a fidse and

. retrieve (jml(l) &Bar aneters. The job adm nistration APl 150 s el e%%%,lbigancel S,
reruns, or copies existing jobs. This APl is used internally by the LES
command |ine 155 and a job folder 185 (containing a list of jobs, that may
be viewed in 25 various formats). Each of the point product APl 120, Job
Schedul i ng APl 130, Job Data Managenent APl 140, and Job Admi nistration AP
150, communi cate as needed with any gof. LES agents installed on nodes |..n
via PEC nessages. 30 The PEC nessages are provided in a fornat to

comuni cat e bepigene LES esabhedl woskshatioansfaad 1tilse ivnar bdus obfd s. VI ~O
00l 38033 : 19 lgslgogge%5 30 1 8 J UN 2003 PCT/US99/ 31024 A cal endari ng
APl 16S it i 4235t 6°f8R4ge cal endar functions and is used internally by
ot her API's anBigheepdintispraadutl 1 @skraThenPCEVS: ejwib| #d poi #tllpr oducts and

LES agent s iost, | ed pisnedesef. a conputing network or system provide
comon j o osch%lg%ligna sgrvi ceg, ‘hereinafter referred to as the Lightweight

Enterpri se SchBHELER (CIES)S .arhéllEstapitdws Liusdr e¥2BehedGfe 3 new j ob,
del ete a jebsscrAfehiadcbupning job, and re-run a job. A sanple LES job flow
is provided in_the foél ow ng s

teps: 1.Enter job paraneters i,n.the
poi nt pr oduct GUF 184EFedd the Filﬁgélﬁ/cé?’tlﬁiﬂt 83%&1}% E?Fetjé?bf are passed
to theLESidodix1Y i eiborady Faraemis | fadil dat ryndesr ([ agextiifiic node;
t hecentral r eposi . 5.J r p slgg ! S .,agent usi ng
PEC. 6. Job par arﬁr%%{e{r% g?eggt%ﬁeﬁﬁgﬁ%ﬂggaﬁ?‘%o a%]f%}.t]ep( H ttﬂ%%&st ep fails,
an e¥ént/aharnbsesanailpdileatfiong jtdks; t he j obi s notschedul ed on the

node.) 7. Child poBuke Cigatgd And;isheedidt ifiecert ral chaRQak! OFah 8. Repeat
steps 5-7 for eaCh of selected nodes.9. At the appropriate tine) the job
i sst art edPRAPERCYaBAEGREs t he poi nt product execut abl e). 10. Job paraneters are

obt ai ned front pegnelt @Y ei yiIshAgia IS rAlidhl. 4] abrarapeess Megsage is sent
out . 1 8 J UN 2003 W0 001 38033 PCT/ 1JS99131024 - _ - 12 12. The job's
pr ogress BFQBfaﬁ ¢ BA9%te consol e usi ng a progress nonitor. 13. The job
conphiét es, andFtiharcER igesntapl atbssaraedond afn a Wed dcodlediobitg st ory

Tabl e. Tab property page;
Figure 41 is an illustration of a Parameters Tab
property page;
Figure 42 is an illustration of a General Tab
20 property page containing information about a job run;
Figure 43 is an illustration of a Run Stats Tab
property page that displays product specific
information about a job run;
Figure 44 is an illustration of a General Tab
25 property page on the text of a group in a Jobs
resources object;
Figure 45 is an illustration of a view of a Log
File column in a Director Explorer view;
Figure 46 is an illustration of utilization of a
30 popup menu for viewing a Log File;
Figure 47 is an illustration of a Log File viewer
displayed for a specific job run;
Figure 48 1is an illustration of a popup menu
utilized to delete a folder of jobs;



S 14. The LES agent places a record in the central Job History Tabl.@8 44N 2003
The LES Agent sends a "Job Conplete" event. LES Agent 10 Figure 2 is a

bl ock (] illustrating the main conmponents and commupy} ! f an LES
agent Mgﬁ’ggg%%t 170, for exanple}. The LES agent consisitgés:?@?b?ﬂrﬁzeﬁ mai n
--parts: Z5 1. Communication Mddule 210 - Sends and recei ves PEC nessages
fromthe Job Distribution APl to the point product and fromthe point
product to the Job Distribution API. 20 2. Job Managenent Mdul e 220 - The
LES kernel. This part of the agent sets up the internal environnent and’
menory, |aunches the job, runs the_jgb,. and manages job processes. 25 3.
Dat a Managenent ©Mdul e 230 - Updates and del etes data fromthe Local and
Central Repositprdese (180 iandad9G.1 nespestioel vE. A Dewdwevelobgnction AP
240 is available to all agent 30 nodules. This |owlevel APl handl es all
internal fMAM%%nhs, file nanagenent, and messages. Figure 3 is a flow
diagram il | ust ratguuge héWw PEEC ressadéssanetionmabfy a oSttedusA sedd nodul e
300 sends - havi ng a destination encoded therein 18JUN
5003 W 007580550 Tt Lsdeaston | _which is received by an RT server
whi ch Sends copFesuns Fhel#redBage 13204 adriPB20b ol Eheht 6PRREEeRVe nodul es

340a and 340buprespectbVvetye{LES agaphe, jber exanple). To prevent the RT
server from de}?i vering the sane 5 jo message to nore than one_agent, the
dJeJaJd‘el%géEl

LES agent regi ste¥4ras SBTUES 2Ro Bt &t obp P e S r dGPSt r at i on
identifiesweagbwhbES agent with a uni que datagroup so that nessages may be

routed to nodes_of a d group_ cor.r.espandi .ng to the e Q0 Fach LES
Agent subscri beglgnghgﬁu%Fenﬁmnc}&gﬂ%& raetslgmi h8tsft nams Sa%lsssaéélg, so each

sendetOshoréguatsowspéewf jomhtbh dedetiion ofeeeisiagtiee Jmdssage. Proper
message routinggk s, Lkl ysteat i1q 1K whi che {11 pst £ ahes st he RT server
310 passing theFlfLré.lélggge%EZL% %g tlglgesg%%a\?cej] nm)dul e 345a, and Recel ve nodul e
345b not rBEERPi Mgndo¥opie YPIRT Serkarun ual BRLIEAER CnaRHhedthér e
processes apeaRRNaged; ;provides PEC routing to a correct destination.

Figure 5is a flow diagramillustrating the flow 20 of ssages incomng to
an LES agent S50819AFF gﬁcjcﬁ‘ﬁ% %ﬁ%’bﬁé’thﬁ’% ‘?}ecaei&?é"d”\/ijg’%f ﬁ%’@up

conmungcat whndARl; (PEC 160, for example, see Figure 1), fromany of a
client process oi r.oduct .ajg]ép r _ather g@dqg! ni cating
wi th an LES age%ﬁguégchgérregssag%ﬁi s ér%%%%%m\gl é?%ang ser ngr ;ggOa) 510b,
for exanpl BpsudtshwinEswafent theorefiuguicd §obs dst paveds dpdidas inessage

traffic, fromtheqhEs agent 300 0 dherPOidh Hf 0dugtiagentei%30.ofThe LES
agent 500 sends poOint product paraneters to the 30 point product process

(agent) 538 BOPNE PEEIRYsSQ9ESTYITA 2t ISR &ekQRr 510. Figure 7Ais a flow

chart 2pl | ustrat imgutrhe stens fen LES egendcbdar tamp. aAtRsren UHhs LES
configuration fil gé (whi ¢ch mai.%tai n .stbartup information on | ocation 181
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Figure 59 is an illustration of the utilization of
a popup window to cancel running jobs;
Figure 60 is an illustration of a Cancel Runs
25 popup window;
Figure 61 is an illustration of the utilization of
a popup window to invoke a Progress Monitor on a
running job;
Figure 62 is an illustration of a Progress Monitor
30 utilized by the present invention to show phase,
overall prog and other specific information about a
job;
Figure 63 is an illustration of a Director Service
Manager Monitor; and



of repositories, information for LES to find out how to set-up ana Boﬂgpaztu@)
are | oaded. At step 710, LES local job repository tables are created (I ocal

j ob reRQﬁdoys%.% 1 180, see Fig. 1, for exanple). Step 71GdsydyRansed 5 if
- local job repositories are already present on the node which the LES agent

“-is being started. At step 715, the local job repository is synchronized

with the central job repository 190. For exanple, The synchronization
process updates the 10 central job repository to reflect each entry in the
| ocal job repository, this process assures that the central job repository
mai ntai ns records for each job across the enterprise. At step 720, a
history rowis added for all 15 expired jobs (both central and |ocal).
| nf or mat i on onFexpireed 4 dlgs airs iMdivdtarateibr orf ki stigltitcad igrirpbses. At step
725, PEC .hack Lon re Lni ki ali T a uncti ons
provi de t%%%ﬁ%%opp%gtaéte‘km ﬁ?ﬁég#acéi%l{%&grﬁ% ??n%%g%égn%{h 20 the
PEC 160. RErostass;3Itsigigfithciy gnied¢on timeout is conputed and setup. The
synchroni zation timeout is utilized to control howlong to wait to connect
i i s once the LES agent
is started, it i S{cimmeimiinate SAaERCaate afttup—or—1ob processes
sel ected to berafieanidde mode on Wheh ddwewikS | s viestedh edlild step 750,
t he LES agent conputes a rforns . set ; next . | and 30
Lhen ent of e Ls I FOBls 70T Srmerl e EE AgRh Shes Sty °2 b
message, Spmtly onthacughautmeoohe ansewetdheomiews.a nard j dwox® run. Wien
the wait 1 t tq] u c JT700 4 med, which
ncl udes P e 508 PO 200U bol T0ss er Uaoe S10%h - 15
curréft j &’ erpeyb-a Hsen 1o Fredrrity Tespriat HRGERE SRARTYHEERI A the | ob,
and creatijj@h a JdHeduSiQF Y £y (dpfahi fgrapdver eaddng B6ti opselag e per f or med
in both | ocal an(§i centra r%gosi,tories .. .5 V\hsn Ehe goop ti rrei out on a
synchr oni Z3YE é’@#ﬂcrta?/(L G TeYh i PAPABATBr ofPaNTTR B2t ut ed
(synchr onizesxit ccatomnbh @ppliedtiandpeegramhingt hinkecébck.. When the | oop
recei ves a PEC jyes e, ,th ent. .perf i tained in
t he PEC mssageﬁs?gg'7é0. %Pé%%n%é;sggeg%%%?eip\%o@bﬁh?{E@%ggﬁt i ncl ude
messddges mradurEs jbb,nkarragh djcmdiypia @9iol pradust cH&uds®, j ob

par anet er g, {Job) PRk afet ehgetherl NLAAL R-1had apdaesiuctnygul dgneed, user
nanme, db 15 nane, set by point product and stored_in the LES AP? in an area

of the LESRV#RFECP0i RYCBFIBHERS cARTAEEAFEF WhAPEVE! / t hePdwaRt). Upon
conpl eti Oertﬂi(lﬁrheEntbgperget tgasﬁmo tnic%}t@frh8 r @ atian. Iti.m-:\omtaas@rSPEC
nmessage action (st.eps. 7 7 and .7 res ive , e.LES agent
conput es ac?fheg&in%‘geﬁgz’ﬁre YPT S C}ﬁcg%]e i‘ﬁ@%t@&%)ﬂahﬁ re-enters
the vt |looptZFBDedWhem tshe nBOEMS Schedul pantSempricckdts GUI i 220 to add a
j ob, the L at . duyc I . s.th o] kn PL_ 130 to
subm t th%%}&%’%eHAﬁf%e%%%grngQ%%et?o?flé\/\?ﬁéﬁgtségg:g{i% %géeéngihe job in
t he centraoreyastabey. ugerCredes tiionsedy fsariiingyeieb i dapresent. 30 3. |f

the agent d@grrapshi pggs sends a PEC nmessage (including the job) to the agent.

The Agent performs the followi ng steps: 1. Receives the PEC nessage. 18
J U N 2003 The GUI API 115 incorporates LES provided property

25 pages, performs data checks and job allocation, and
calls relevant scheduling functions in the job
scheduling API 130 according to the job parameters.
The GUI API 115 is used by the point product GUI 110.

The job scheduling API 130 performs scheduling

30 services, allocates and defines jobs submitted and
distributes jobs by initiating a PEC message to an LES
agent on a selected node to run the job (LES node 1,
170, for example). Inter-process communications are
performed via the PEC 160. The Job Scheduling API is



18 JUN 2003
W- 001 38033 PCT/ US99/ 31024 - 16 2. Saves the job in the |l ocal repository.
3. Checks when to run the job. 4. Launches the command line. 5 The LES
agent |s ined in an hierarchically organized direcg tur.e, one
exanpl € Bgﬁﬁggsllustrated in Figure 8. Atop |evel dlrecﬁgﬁy$§BL§%HCNE'8oo
- contains all relevant directories containing files related to Pl atinum
products (other 10 products could alternatively be used). A POEMS root
directory, $ptroot 810 mmintains all directories and files related to
enabl ing PCEMS. A cfgref 830 directory maintains a configuration file
configuration files 195, for exanpleg 1.5 A shlib* 840 directory maintains
all *.1ib, and *.so files, which are shared libraries. A bin 850 directory
separ at el yprafatabg €868 bi ahatbeiﬁtfbbe@u&EZGuﬁ dib.854) and *sql . dl
856 files. The ptles*_ files 8 |nc es S Iestab and
ot her rel at ed ff?%sﬁE%h%g naligg F%F%lngrg ﬁB&%S ggaﬁgg PRk
libraries, aancte*cg,zﬁstfecs5®ynath‘ealihsb L BSTopderliiey féPILE-S?*Cf unct™as. A |l og
860 di rectﬁ{fxsgﬁ 'fl%'v% t%fzf' gbgoqn%%nle%féd & dioad fnﬂﬁkﬁ!ﬂ@é a
di agnostic g, out ns errors I n one enbodrinent, as
i |1 ust?at eBOMBAUFiBEr @lgtprrélsmam/mrmrs&qm t%ﬂci\/b%PéILE%qﬁﬂ?@é {Bat many
appl i cati ongspai NEaPbRduE S beodeiNoAS wRiEREGIdUL Heer (LPSOoRgdeht0 succeed.
30 An AutoLoglp API prOV|des a way to run jobs as al6 specific operating
systen1use hout querying the user at run-tinme or hard-coding the UN X
user as part of Ekhd LBB. AgehcPupddtis2603cBA10068808380BCELLUEO9681024 _ 17 _
To take ad s.fea plic | i
Pt LESSet J0BLamaRATr 2 et Pon drarpaciBh o el I butii Bl B3\ (e
user nafie and' sok@S@ﬁ@QymetnpdmﬁJ_TnQ§i¢@ﬁ% itle reboastrheedehzelt 5
platinum usgscaancal Nen def@ul hodsel InePLNCIIRSE RS Ahbeidyp BRLTI eve the

userid and password by c ng the AutolLogi’n APT_ and passi ng the usernane
and rol e adMRegHESLET U§§Fn§nd5@éﬁ%@§W€ﬁrﬁolgi ﬁﬁﬁfﬁﬁ€¥%tpﬁ@d§§§tenlas

Resource Typ&ingnd &ME1L0bobBELaNES Peft: P5i Fesnty &Ff Lesbisicarge. Entering
Loqgi n Info t|on @E Aut o o In In(%hQ,AutoLogln e

adni ni st r aP5Pe&i gR¥Y PER Bﬁt"aq (b o hgatéggéé/F§§8&ﬁ%8§Y 15 From
t he POEMS BiongdigmratlionSehegt PEod wo=Seicurigd.. Adm n~Aut oLogin. 2. Log in as

oot 11 alreadychagasdyLn, ;opbLogBYL, 56 nal. beytd Idged: hefore Tunni ng

Adnlnlstrator Aut oLogi n ogl n m ni strati W ndow
di spl ays. #f aqﬂﬂdﬂﬂﬁ(9@(ﬂﬂlr&phﬁeﬁ@b@lFéﬁ@eEPlﬁQCUB@PdﬁoP@eﬁh@O i nvoke a

pop- up menwHrsml.ay The ceslestl Add fﬁdélt@)ryﬂl% ARd reRtimedvyidew di spl ays.
25 7. Enter, Iogln information in_the el ds g The Resourge ype is set to
oS, job data management API 140, and 1

20 Relational Database Management System (RDBMS), Dex, or

implemente

other data repository or management system.

The job data management API 140 selects, inserts,
updates, or deletes jobs and job histories. Both local
and central job repositories are updated by job data

25 management API. Also, the job data management API 140
is used internally by the job scheduler and the LES
agent. The job scheduling API reformats data into PEC
message format.

A location of the central job repository 190 is

30 determined by RDEX (Relational Data Exchange). If no
DEX (Data Exchange) information is available, the SDM
(Software Delivery Manager) install prompts are
utilized for table location information.

Configuration files for set wup of the POEMS



i) The Resource Instance is the sane instance nane that the point! §E¥u2s03
passes to t he job 30 18 J UN 2003 W 00l 38033 PCT/US99/31024 - 1B |If

the Poiygy é . . . Uses AutoLogin and a valid user pErpQshAopassword
.are recoro?e I'n the Add Entry w ndow, the LES 5 agent passes the ID and

--password strings and access is granted. Uses AutolLogin but no user
information is recorded in the Add Entry wi ndow, the LES agent 10
automatically checks for the UNI X user login. If the UNI X user is found,
access is granted. Uses AutolLogin and an invalid user ID and password are
recorded in the Add Entry w ndow, {he 15 LES agent defaults to PLATI NUM (or
ot her default) user. Does not use AutolLogin, the LES agents defaults to the
PLATI NUM (extvintdrewerdef aREC ) 168er LE20agannand elticne e end awea Thed conmand

line int er&gc%e é;[%{eud,?gd n_LES P rfc%%lg?ai‘d Skéﬁég‘i%of&mt%% T .

i ncl udi ng wtha s run ncel ]
Li st all jebsent m&%hlnﬂﬂ.?@@so®ye®¢bdm@iec@@%resﬁabﬁsruand/or node. -

Rerun a job '”@%@él@t@é )&he?%emeraqomnﬂo&hme b}Btﬁé gserytikkzgsct he
fol l owi ng fornat: 503 WO 00l 38033 US99/ 31024 - - 19

pt | eschd [a‘ét%fﬁ%‘f’o?ﬁ“[Yj d’&ic%ﬁt‘f(d byl eHfRtip~ ro€§‘§s)PFlPt URTATHBEFT [-p
product _cotigdm$e Bves abusly [rrdndderwige) then Ambed and are not

concerned with the details of either type of
repository.

A point product API 120 is provided to allow

10 access by each point product to determine job status,
job logfile, perform setup and cancel functions (jobs),
update the job logfile, and retrieve job parameters as
the job runs. In the POEMS configuration, this API is
utilized by the point product executable (point product

15 100, for example).

An LES command line 155 provides command line
access to job administration functions (by
communicating with a job administration API 150),
including determine job status, and setup, cancel, or

20 update a job logfile and retrieve job parameters.

The job administration API 150 deletes, cancels,
reruns, oOr copies existing jobs. This API is used
internally by the LES command line 155 and a job folder
185 (containing a list of jobs, that may be viewed in

25 various formats).

Each of the point product API 120, Job Scheduling
API 130, Job Data Management API 140, and Job
Administration API 150, communicate as needed with any
of LES agents installed on nodes 1..n via PEC messages.

30 The PEC messages are provided in a format to

communicate between LES enabled workstations and the
various APIs.



5 Note: The -a option is for all actions; the -j option is for all 18?01'”[]%??303
except List; the others are optional. Ptlescnd is the LES command |i ne
interfagedisg@dsto delete a job, cancel a job run, |ist jebsusadiigobs; _by
10 product code, by status, and/or node), and rerun a job imediately .

" Table 1 provides a listing of the ptlescnd comand |ine supported options.
15 20 TABLE 1 F. _d Li ~If OOti itt d_-( tion ~~.”~, Descrionmn ne ons
p mepE and Argunents )-a [action]Error Executes a given action. Action can
have any of thefollow ng val ues: del ete, cancel,7.ist,rerun-j []jobid]Error
(exceptThe job ID of the job to bewith “|list"acted on. In

oneacti onenbodi ment, this is arequired option (except withList action).-c

[ cl eanup=pr oces’] Tl erdrr b1d t B Ipr 866ss iobPreXaeafedtaf t BRRa@8Let i ng aj ob.
If a del etg,pcha QP iR8RAGIdILdaRAd 1RO GLeANUDE O6ESEl PaiBy | srdeyen, thenno
cleanup will take placeon UbTIx after deleting thejob. On NT this option

wi | | check BRE'?e@hdt Fhef BPIBReRFSEYRE E€P&anup process andexecute it after
del eti ngt he j obThe PoBME WNRARHRB P Ih©O0p3863S tRCHIMSOOH31884nts - 20 5

- = ~,Co d.Li ne ions.] If Omtied ~ rhption unents-r
[run:nﬁnbeﬁfﬁggggﬁﬁ Stie é@%%%iﬁ%nfﬁ TAr %%ﬁ%%rrﬁs%%ggﬁiégqg&%Fh nce
action to gebivhéahi cdmmem gbbt hecherdel fredjssrwidds behgerénateer p

[ product =c y r ES BRechdt sk Wekhelhatacti on, a
list of al%g?%g?ggsqaétﬁﬁ?ﬁ?gps%g%gévggggguct code wi Il begenerated.-s

[ st at us] UseHESAly vikén LiSitaikl ows e chEREd B tFCRES L 2cki BR%a IOt of all
the jobs wakhtRes aSpRY,f icarfdal s Middideopael asrd. ra-foade] Yeed only when
node i sspecified with Llig actlgﬁia list of %%1 LQF&'%P%ﬁﬁﬁth“s node wil |
be gert®r at ed. - b BEFPEFsFER] BRP At AW Vil B 9 Shtith 1% TRain % Heededi s
1024when t kecpser knows that thenunber of elements to beretrieved is

| ar ge. (>100, 000),. Th f a I 4(1K) ,...Jo h nrand
line, a user tyéés t%%ggﬁfﬁk§¥nég%8b%§sgﬁh %g[gggidﬁ?f?f[ﬁbblgrﬁf-letter
option nane] 10 wher &UI.

Press the "Finish/OK" button.

15 3. Job parameters are passed to the LES Job
Distributor.
4. Parent job entry is placed in the central
repository.
5. Job parameters are passed to the LES agent
20 using PEC,
6. Job parameters are stored in the local Job
Table. (If this step fails, an event/alarm

is sgent indicating that the 3job 1s not
scheduled on the node.)

25 7. Child job is created and stored in the
central repository.

Repeat steps 5-7 for each of selected nodes.

9. At the appropriate time, the job is started
(which launches the point product
30 executable) .

10. Job parameters are obtained from the job
table using a LES API.
11. A job progress message is sent out.



action is one of the follow ng: delete, cancel, rerun, and |ist. 1%Bjﬂﬂ?§m3
is the identifier used for the job. letter is the letter for one of the
opti oc&db@% in the Conmand Li ne Supported Options tabpErusoolziérel U N

. 2003 00138033 PCT/ US99/ 31024 - 21 option nane is the nane of one_of the
- options listed in the Command Line Supported Options table. Table 2

provi des a set of exanple conmmand |ines and 5 a correspondi ng descri ption.
TABLE 2 10 15 20 25 CommandLi neDescriptionptlescnd -a delete 123 -c

cl eanup. exeDel etes job 123 and all its runs then runs the process

cl eanup. exept| escnd-a delete -j 134Dedl etes job 134and all its
runsptlescnd-a |istLists all jobsptlescnd dinultra-a list -nLists all jobs
"dinmul tra' on the.nodhepfbessnpragriests -@l FiSRLYSt Snathg obensote =
"TSR wi th the productpt = i - i ngLi sts all jobs runsand their
runni ngptlescnd -a ﬁ%%df;&%@g%é%%nnﬁ?%%ggflsts all jobs 'TSR and theirof
product code =lGonplEted PRNSPIPESERTE. - NG &hCadde] 29eBBAERERFs run 3 of

job 234ptlescnd-a ref UWecdrd4Dier ids) beR1 348bmedtatel yaboke: Valid status
val ues include: Conpleted. Failed, Notstarted eenpt e Runni ng and

P d,
Stoppéd. LES j Mbs stiy e i3 raFeand ?%Q%féréﬁog??o??ﬁgrﬁ til the

user deletes them Thebusesteap Usebeee, rerun, cancel a running j ob at

any tine by right clickingcon ihe Poes dinee océé&geeftg"'d%em; and 30

sel ecting the appropriate op e option renmoves the ob and al
the runs and history of the j ob .
LES Agent
10 Figure 2 is a block diagram illustrating the main

components and communications of an LES agent (LES
agent 170, for example). The LES agent consists of
three main parts:

15 1. Communication Module 210 - Sends and receives
PEC messages from the Job Distribution API to
the point product and from the point product
to the Job Distribution API.

20 2. Job Management Module 220 - The LES kernel.
This part of the agent sets up the internal
environment and memory, launches the job,

runs the job, and manages job processes.

25 3. Data Management Module 230 - Updates and
deletes data from the Local and Central
Repositories (180 and 190, respectively).

A low-level function API 240 is available to all agent

30 modules. This 1low-level API handles all internal
functions, file management, and messages.

Figure 3 is a flow diagram illustrating how PEC

messages are normally routed. A send module 300 sends

a message 320 having a destination encoded therein



1 8 J UN 2003 V10 00l 38033 PCTI US99131024 - 22 The point pr oduc1t8r"rjzallj)'/‘l 20
provi de a cl eanup process executable that renoves all the point product
files nwvelabmdst o the job. This executable, if avail abl e PATUS99R102Y t he

- agent before renoving the job and jab 5 history. LES provides job _

nodi fication options including Rerun Job and Update Job. The Rerun Job
option allows a user to rerun the job with a different start tine. A

Pt LESUpdat eJob() function all ows updates for all GUJ 10 fields. Context.
vari abl es, such as oC(PLATHOVE) or the environnment variabl e oE(FUS HOVE)
etc., which are resolved by the agedt before running the job command. The

UNI X usernane. is set fromthe GU ,goi nt grﬁgy.ct 15 @s part, of the job. The
agent doe¥RhGR hEedoFRdVEdsRWorl PECHRSET M HGEATIE FoRiSTg%4s root ( the
agent hasthbBenmgeisaqeot3dda bhhd. 3C0bt ext &dath abf eRe28iGentmexdulear i abl es are
keyword i tifier at be .used o ng J.J LES agent
converts 9ﬁ§§ea\r}§r iazg‘tt()) ésrggg’grc |lr‘1’ge o] ({ihég]%g%?le@%? of?ljt %gcaf:n I?'r%ezrit j ob and

j ob par anet er s TgaggeyerThe heESTagamveamsarans deldyerdast e wameabl es, forms

the commandy| ixﬂ§$sﬁ?g 3% thePeeXaGH esnkbhe, commandnki neng Kayerd Cont ext

Vari abl e = Substitution takes place fromthe current job. Eavironnment
Vari abl e reggssEnsut igeh PakES_mnedeatitesin t e tEEAIhment WHére the agent

is runni ngegﬁisit@wm:d/am@@ ef iedheaageniEgisegedthi 8ivar nalind e the
filenanme and replaces it with the contents of the fllecpdoeqszn%)efd to by the

vari abl e. SRR OFR) ¢ F053 PRSP THESBIEY A BISIB 124 Bow Cont ext
Var i abl es datedSmen femdredfeywinih Gomt elx¢ vassadk e: Specified as %C( cont ext

identifier is r c by, e)-e, : ~r Qg J % RNAME) 5
repl t(31'((:)ed with n%p@ogngﬁ%aynaégﬁsﬁ%é%e@?h%gc&%%(en&%%ghoﬁohﬁ%g 1234 and
user nane adégrsger(haEiamsinges segiSsablse: e8phcieredr sshoE 4 \vdr§abl e name) -

e.g., NMy_RiRe 10, W HWVELYBELANG), FcPI09/ hRERMBLBRLBUM &ivdiser Fi | ename
Vari abl e: Specified as %(filenane) - e

.g.., ny_pro .
o%(/ et ¢/ pMRSTRAFR UECHER D) 166 HOMES Fi2 pFdg 1% %ﬁ@%ﬁﬁdnﬁ' 12%¥ich
/ home/ pl atiiinum st €s t hige f RT esapwelreRA/opIRidging aor anarssddee 3ime

/[ honme/dnt._ Acceptabl e %C(.context. variabl e nange rds. The synt ax
fornﬁﬁe vard abfesty ?%E%FRE?V%"’“. %%sg?c%ygg\%?%gértg%\%p{g%% on either
si de of thead@WZRD ansppy -t heipakBnbheves. riasl o3 dvinRshng i sting of
sanpl e keywpr i dentidiek Sar JABLE Jed, provides PEC routing to a

correct destination.
Figure 5 is a flow diagram illustrating the flow
20 of messages incoming to an LES agent 500. All incoming
messages are received via a PEC communication API (PEC
160, for example, see Figure 1), from any of a client
process 520, point product agent 530, or other module
communicating with an LES agent. Each message 1is
25 routed via an RT server (510a, 510b, for example) to
the LES agent 500.
Figure 6 illustrates reverse message traffic, from
the LES agent 500 to the point product agent 530. The
LES agent 500 sends point product parameters to the
30 point product process (agent) 530 using PEC messages
via the RT server 510.
Figure 7A is a flow chart illustrating the steps
for LES agent startup. At step 705, LES configuration

files (which maintain startup information on location



25 /* ldentifierVal ueDescription*//* JOB_| D- EnvJobRecord. j oi dJob | D /JUN 2003
GROUP_I D- EnvJobRecor d. gr oupi dG oup*//* HOSTNAMEJobRecor d. nodeHost nane*// *

| NSTANGE benssdebRecor d. i nst ancel nst ance nanme*//* PCT/US99/31024 N
- USERNAMEJobRecor d. user naneUser nane*/ 18 J UN 2003 V10 00/38033 - 24 5
10 15 PCT/ US99/ 31024 - _ /* OMER~JobRecord. owner Omer */ /[ *

PASSWORD- EnvJobRecor d. passwor dPasswor d*/ / *

CONNECT_STRJobRecor d. connect stri ngConnect Strin*//*

JOB" OWNERJobRecor d. j obowner JobOmner *//* OBJECTJobRecor d. obj ect Obj ect
name*//* PRODUCT CODEJobRecord. proeduét codePr oduct Code*//* PRODUCT
VERSI ONJobRecor d. product ver si onPr oduct .

Ver si on*/ PEDESBREPTPONSShREBELAT@ESEON HPFORBRSE? i PSP} xhow to

EMAI L_ADDR=¢abiReaoiid opetrbtie¢abirenEoaBil . Adgh ensaieild/ "LES local
TYPEJobRecor d. typeType*//* . .

C-SCRI PT_ JOPREEHRE 1EGTH SRPAREOABREETRAERT | (hasa grok [gampository

F SCRI PTJabRaoqr Gfeaidiedsqr,i [Fidraid:emse)i.pt Steb PLATHAVENnsd aséat i on

di rectorylnstal |l_dirw/* USERROLE- EnvJobRecord, userr ol er_ role*/ GUJ API
The GO Aﬁr}silsoﬁlldl ?%d TP OPRE 3SRt IrodictcAD0 ﬁegﬁ gtshoen ptgkf%t pr oduct
GUJ 110 f orode ndribgr tdfe fuBRtaons; imdaediqEtadtietate a job with the Job

Schedul i ng API d ovegrigecany a | ues, as desiged,~ 18 J U N 2003
VIO 00138033 PET! UBETR1034°7 25“q‘%fea;ﬂeé%é%ﬂ 5 e gEs Sot DynPr oper t ySheet

(whi ch i s YBIGRERFF5 Crtogdre ySHEa1 Js trERP Ot WY ng® Cpr opeFt ySheet
directly. GrirddindroperdéyShegtniene%peibad ByobBYRS. Riddddeaddihion, the GU
APl 5 may be usef to. submt ,e}:éj ob vvithog% ever__di spl aéi ng the GUI w ndow.
Use tife GUECTHRIR o) BBndHERRS: T8 bt LR ST66SEREdRE MY PRYE  Vsed! FFE 25, for 10
exanpl e) djext Ppebedeapoditenyb, thhd phrewezdd agsiand arhatot hkre pages? to
t he Cpt Dy ty e e ot - deri pr. r h . Use the
GU AP tgéD gcus olm' :Eé’e.lga%?ﬁ?(s) %ggaﬂﬁé%{g?gg%fg t% ﬁg%é%glrs e %p%%f/%ﬁg% t he
schedul i naprepertle pagecrpsbsehe Job Schedul ing APl to set any required j

ob paraneters that gagnoyohe set fContrpby ofk t heiadd sehgdubing property
page. Exanpl es of these include point product-specific job, parameters set

by catd i nFrRIERE AohPharh itk iRt k3¢adidi catRsCFRat iPRePob shoul d
be 25 subnétpefed uscbs hes GhlhiAPAihedvabt dai erbhecdat puapdssshm t the job.

At step 725, PEC call back functions are
initialized. The PEC callback functions provide the
appropriate API interface allowing communication with

20 the PEC 160.

At step 730, a synchronization timeout is computed
and setup. The synchronization timeout
is utilized to control how long to walt to connect to
the other repository.

25 As illustrated in Figure 7B, once the LES agent is
started, it begins performing receipt and startup of
job processes selected to be run on the node on which
the LES is installed. At step 750, the LES agent
computes and performs setup of a next job to run, and

30 then enters a wait loop 760, where the LES agent waits
for one of a PEC message, Synchronization timeout, and
a timeout on a next job to run.

When the wait loop times out on a next job to run,
step 770 1is performed, which includes running the
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Val i dateDat a() net hod before submtting the 30 job. ValidateData() can be
safely called nmultiple tines and can be called in such S P 2410 -

- messaged¥B8%¥bbears to the user. Table 4 provides sanple code for invoking

-.the GU APl to inplenent to the above di scussed processes. W- 00/ 38033 -

26 TABLE 4 5 10 15 20 1.8 J U ~J 200 fCT/US99/ 31024 StepSanpl e
CodeAl | ocate a job andPt LESJobHandl e job = Pt LESJobAl | oc(); override

def aul t sPt LESSet JobTZNode (j ob, PTLES TZLOCAL); Set up propertyCpropertySheet
sheet ; sheet and pagesCpt LESJobSchedyki ngPage

LESpage( Cpt LESJobSchedul i ngPage: : AsPage, job); Sheet. AddPage (LESpage); Set

product | Qﬁ%rleﬁ%sahbiﬁhﬁ@mrrgg:bOEhal@eximéabu@); 1 Rfpde@Usiond 2R art
t heLESpage. Set Run

en( CPt LESJobSchedul i ngPapage' s _dat age; : Runl nmedi at el y) ;
LESpage. SERIMheRSt C@PEE&ﬂfﬁgcﬁéﬁﬁFgﬁaP erHH :ﬁbg'é??%é?“f he sheet|n
t he sheet'(@mpd4thiandl atd exrbsativgl edatensheife (h&ESHagweValinddimidat a() ) dat a)

and subm t.s t..m Page-t i Qh> i t\Job("nodenane”, grouplD, TRUE). Job
13%% Ianéi§%éﬁ¥%ﬁ!§%éé§%é%¥yg .

Di stri buti'on AP . ion APl" di spatches information to
appropr i at e nadieresti{e ESoapr kemasi ong) ,On yPi ébfpp@r@élll!zé‘dllw't e job data
managenentefRlyshdQ,o 20D Sehediit by A ord he?tte réfhedy i NGl B0 wor ks

with the point product GUJI"to define submtted jobs. Some_of fhe functions
avai | abl e A IHEOHALS cheF@li nYl APl cardGadqui Aed SBRET25 ¥Edptional ,
and sonme arg&-dinternal functions that can be set by the user through the LES

aJ . A val i t f b | i f ti d desi i I

Funct i one. or 1 AT ofG% hGohr ESBERPREd Ty®Fhe NS4t | (08 a8 Sppr opri at e
for acor regpungient pointche c8idnUcdh28D8eWAi 80t B80BEC PGI4:899/ 31024 - 27
product). NG oldo NG@begeahal MRRLIARS By tufe ake provhde a brief

descri ption each function. asel ine functions are utitized to
provi de babhel B¢ mMeFIRASDET Gt Beipbb G@ReqHl #ngoPr 0erdaes, Jahd are

listed W tde & descCridfiedit | ohalbLrdime tAR-E (Job Bpsehmbeeldgnciions 10 15
information that a product would need, user name, db
15 name, set by point product and stored in the LES API in
an area of the LES db where point products can use for
whatever they want).
Upon completion of either the Jjob timeout,
synchronization timeout, or PEC message action (steps
20 770, 790, and 780, respectively), the LES agent
computes and sets up a next job to run (repeating step
750), and re-enters the wait loop 760.
When the POEMS Scheduling Service is utilized to
add a job, the point product GUI 110 calls the Job
25 Scheduling API 130 to submit the job.

The API performs the following steps:

1. Saves the job in the central repository.
2. Checks to see i1f the agent is present.
30 3. If the agent is running, sends a PEC mesgsage

(including the job) to the agent.

The Agent performs the following steps:
1. Receives the PEC message.



FunctionDescri pti onUser NaneUser nane under which to run the job. 1,8, JHN 2003
enbodi ment) the schedul er nmust be run asroot in order to use thi s functi on.
itis root and the User Nane field isnull, theﬁrc,k}ﬁ R
. aut onat ég%s mar kt he j ob as fail ed. Nodel ndexed on centra 99% SpeC| fies
t henode used to run this job. CoomandThe command |ine to execute . BeCause
of dat abase VARCHAR size limtations, this maybe split into 2 pieces by the

APl andreassenbl ed to invoke. Product CodeCode identifier of the product
used tocreate the job. This should be the codeassi gned and used by the -
PLATI NUM PARt r acki ng syst em Product ;Y¥er.si onVer si on nunber of the product
used to createthe j ob . The optional functions, |isted and described in
Table 6, are npt reslaliré@dt@@dj@rbe i itlhez adb dtefrareshi@sryappropriate for a
speci fic point_prodyct. J UN 003 110 001 38033 - 28 TABLE 6 -
Optional Functfons %FE%Q’F?PO R FC S SnoEEeri pt i onGroupl DSt rat egy gr oup
| DUse the function RaLhSBesattéer aupitandgetinee. Groupl d. ReTryl nterval After a
preenpted run, this is the nunberof mnutes to wait before attenpting
torerun the job. If zero, the job will notbe rerun after being preenpted. A
preenpted run Thealfsb adent di 9 In@%nﬁ@hb@@a%lea@hé'lwamc*}?{c@d%él det er ni ned

thatit shgubdnNobar usideR: dh-poi ot rPEOGHEL sPesifi @ al | Mking
rul es. Retr. unt Nunher .of retry attenpts to make if ‘ioﬂfb vvas%preenpted or

was unabl éXQBSEFaF?dI fiDer §ISPKE j 8b wilP nl?P beler\é‘?]un enption or

start fai bpLARTHIMES dZIH.'SnOboﬁQB.h.h(QI reriunsrafeeana p@i:rﬁeqrmdwﬁfai lure . N
r at Nupber fal | ed i;nt_ product u

t o( Recung%P'?'ﬁrlgsﬁgl accep? Beg‘i{‘)‘rge thtecpj %ga’lzl‘sl)l%% IBor?Sercé)sr e(socchheed]ﬁl ed. This

val ug0i s poreddcts" Retud-akl teslabivelypde jwirdr eat RoFGiitfeveagt time the

jab runs giceessiyl | Yolisolighd helfs Lt rolar unaway daesaiedul ing for

jObS t hat never ncorrect y. See "Recur Fal | ureCount” for norelnformtion.
~8J U rﬁl'éeésrwl@t@@i 3803nabbing sPEEMS US99/ 31024 - _ Recur Fai | Count Thi s

function counta jcaly e |a85@ §0reagbyenmaynben nef Sueaesifuatims. |t
i sdecr enent d ean time the jop fails andreset to.its original

val ue( Rec §zlcl9 HIES oW $° 117 ol PHLeFRYBLEessful . If the val ue
ever 1get s tozeer)sH]hfbf ob4w Idlﬂmitd)fy rmtheaimhedalmst*a.rime:Dataﬁduase i nstance

to run agg nst. %tl on éi%: prog ggnt product s. Oamner Opt i onal

user I D for "poi nt pr'o uc this woul d be
t heowner . ) Cr ed Avdtive Gt 9 o@aregsérw§§m@e€—r}’cled@:rwlédoi)y APl set

and get. CopnealeSiv iA@Y ignal dajpbage, Congctsgi a0y 956 NAMEed0bOner For
future use related to securlty (Onl ythe’ owner of. the job c%%make

changes. )@ﬂeectﬁﬁo}t‘?%nal LdBeect 31%3(713 FBFLPERNt R GRRG usePLreBFR: 7 1ists
intemal fayleistens, that nayhée seildébdy raieser vizhd he ldES 3¢ 18 J U

N 2003 W 001 38033 - TAB PCTI L S 31
Funct i onDé%acﬁ)%ﬁﬁnoan%%?laUﬁ% Lfg'?adﬁl%lﬁgcﬁt%%a%&éaﬁ 'D ;[s giﬂ%fat edon the

central cdi4 odaisgraders e dbsraesuhoguBERi fhnettibasnodes nmanaged by

thatcentral sery £ ' J t edpbl D. The
Jobl D cannot be giercgsﬁle edé't ar (Jﬁ exé%hgﬁ g?a}a ?chdlteé)sﬁl %6$sé€ﬁe nexttime,
in GV, toledfiilteni éthab. l‘ﬂQﬂéJ@Eﬁ nmestiRgnaestset d6Png #HeC cabentar

andre;yrreflﬁgslrgrgar@gf@ps;he next tinme thejob is started. If = -1, this
job is to berun |m"red| at g Ti meZonel=Use time zone of the _node where t he

jobwi 11 run .29usR Bt Hade FrahR it F 1ONE %08 1 i §R&chedul ed

(1 ocal worgsditden’ s Sea&amrt@r) . TibgeVal ueehiamew ndomh@ctl NMRany
zoneconventﬁ& r}nl /be cogvertﬁb1 HF g% atevertine zone.convention LES
uses. Thist T PSR E o PESAVEES e TH RS oVFPETHELAPISGFI | retri eve
the time zimedidf sted duocoe&T and adj ust the time to GMI. W5Ti meZoneTi e
zone t he wor h ob i C Thi_s used by
thescﬁsedul er to‘lﬁgdﬁ'G s(?["rlfi{eﬁtrﬁ}‘ﬁrr\g ﬁjf nel%%@%&%g%ﬁ clagttl ol'r% mai | Emai |
addr ess whepecibic coﬁﬁlr@mlmmosysteat iugrexy wiitheut querying the

sent. Cbnp'@éépﬂéﬁrtﬁﬁSEih@tc&pxﬁiwhlgﬁal ﬁgﬁ?sﬁﬁix user as part

conpl etion. Fail edScri ptScript to run upo ure
of the job.
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description. Cal endarl dl D of the cal endar to use. Recurlnterval This is used

to tes r%&t/gsggej ob f ails for agiven nunber of successi \/,QSTr/y@g,:,](izg -

. 1 sdecre ach tine the job fails and isreset to its origina

~ val ue(Recur Fai |l ureThreshol d) each tinme a job issuccessful. Wen the val ue

equal s zero,the job will not be reschedul ed. Recurl ncrenment How often to run
t he job) depending onrecurrence interval; "Evexy x mnutes, every x days,
every x nonths, etc."EveryWekdayThis flag states to run every day of

t heweek (Recurlnterval = Daily). Lfjthis isset and Recurlnterval =

Dai |l y, Recurlncrenent is ignored. Days of WekZero padded array. Flags to

[ Edi cgzg g/hi ghCrBax@fk\ééS %lﬁﬁa@gib(éabfo{trd@/$efﬁtdﬂm \melappajrdanﬁr?

thejo unda at ecurl nterva ay nt hFl agsZero
padded ar [Fay. ‘%1 at‘d‘%% tfhcdi‘u%{%t%5%1"’81%8?‘“8?‘%&“%‘18#%% %ll%)ﬁ’atc? run the job
(1to 31) @ERec@rimmer eald rdontthd VHES. 1 BEJthkeNul2eg3am® 60438083

PCTI US99/ 244 ast f I r r h ay of

t henmont hs%:l:%Recurl nt er\§/mf"5 %%?hw}g’;Yfetal% ufc.)leég Oﬂlloévm%lélﬁn@on t he | ast
dayof 5t he PABRERURGETRN e6XF 0Pt T c%eﬁétlih’al UFEY he egWisfe IWbhth falls on

(28, 29, 3Qi@s 3. rEaPibeeUsRE Wddt-if a\h&hﬁﬁbshb‘i‘@a}bg thlhﬁt gs. If set,
this takesprecedence over__the (gr?/o‘ Mont hFl ags (i . t he, | fla£ for
feriso)

Novenber 36'S SUGFHAHR Hif: ifQDFSHET JH %elrftﬁi“%r?%
. Year Mont rquMelstteai e o ﬂa-nHiZRef:_rQésyear Rylent eheabp&Rectinagteysedm =

Yearly) T (Q- 23 ' t f h
(8%9?&”?%% ges L&Ft e?geacﬁ{_‘%g%nﬁ%ﬁgg. Eyéro pgg%gdt(‘)I aggur

one fl®r edaist@Entge of the hour. This is used to enul ate Autosys' run at

xm nutes after each hour behavior. Eachflag, when on, signifies the job

shoul d runat that mnute after EVERY hour after thefrrst run which is

det er m nedRA - A aRaHy code for on how the GU

APl 115 woul d bﬁlu'[tllrid Zﬁdtbi:o@:.ﬁohéhbbﬁadt@ﬁt Fen @(cazmnth g :Estﬁd)tt@ﬁatl ng a job

structure requires a_ pgint roduct t andl e an array

et | ni ng TSy he” THEPR S F8 S5 tRotBR FER(AS JeRehERekTL:

0,0,3%:,0,1,0 rEzams rhe mtEtEBildayectaruseri d and password, and a call to

t he Pt LESJobAIl oc() functi on. ~a ~ a N zoos V10 00l 38033 PCT/ US99/ 31024

- 33 TABLE 8 5410 s‘ﬁebearrpTeo@a‘é‘é:@mhm A@@atl APEPESgdBHandl e j h;run on

Fridayj obint days-to-run[] -structure,DO, ﬁg% ﬁhar useri d[ 20]

, password [20] <4jh= PPEES?&’OA‘FFO@(‘)O%tPtLFgSe?‘%B% PEGSh t1h,

"sm'th", Retry everypafane«_r;exns dabl a&ppaﬁé?emlgl,zed\/‘éekbyermm)uﬂ@ mn for

anfor thePt LESSet Job xe ") ; hour

ever | obPt LESSetJobPrggﬁ“ ogE%%QOKTéPES?‘SS Week at | Oom'2. 07");

Pt LESSet Jobl nstancel "ﬁhe RjtnLdoira At iusierti 1 plass wandpw" gagplaver | d") ;

Pt LESSet Jobobj egt (j h [ L t tLy ( ,

Pt LESSot JobTZNade ( le IE}%EES)!L %){Ogg‘L)E%Lé%%EtEJ%b ﬂ&ku ”@ Usex

(j h) PTLES" RECURWEEKSECidey Hayinvekeua, ﬂgpr_upr\r@eeuodlepley 22, 0);Submit

t hePt LESSubmi t Job (] Qeigbauhaaagngg .0); node di nul trajob on

t woPt LESSubmi t Job (j h, "di nepar ¢ 1) node di nspar cnodesC ean

upPt LESJobDeal | ¥c (] Hﬁ*elégé‘aﬁaﬁagr Wh&dﬂﬁl d?ﬁé’lé‘ Pendaring APl is utilized

interngl 'y by orher BRteramdgphoyhdegmeedpnehentihee f¢atigadaring functions.

For exanpl e, nain usg Cal endar.l APl | %I | ow users to i nput
ﬁ‘é’p%o 3%

th
cal endaring i nfornati en&‘PSrESSOBESFf Sol5 StHu < a~aN200 W
00138033 PCTI US99/ 31024The Resource Instance is the same instance

name that the point product passes to the
job.

30
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- 34 Job Adm nistration APl As discussed above, the job adm nistration AP

150 del etes, cancels, reruns, or copies existing jobs. In addition, it

al | ovvsv?(t)P@ {gof¥l S to deternmne job status, 5 and setup, Ka§)E6de31884 Update a
-job logfile and retrieve job parameters. For exariple, one process within

~ the Job Administration APT is the PtLESCancel Job utilized to stop currently
runni ng jobs. The PtLESCancel Job first perfornms a check on a specified node
to see if the job 10 is running, and issues a stop command to the
correspondi ng LES agent if the job is executing. Job Data Managenent API
Hoth the job and the job history aresaved in the 15 central repository and
the | ocal repository of the node where the job is to be run. Open Dat abase
Connect i vilify t(@DBRirnts Riswtlidto sel ect, insert, update, and/or del ete each
job or job history. 20 Point Product APl The Point Product APl allows the
poi nt product to comunicate with the LES Agent. \Wen you use this APlI, the
LES j ob fol der *Sf6fs AHEPEOIABURRICR] HRbifarFBR EDART bR BHOrEhe | ogfil e

viewer shows therd obelegldde, iandned Ade ERSrggamind®mnagesey OURspoi Nt
product job, maeking LES easier to ]E_%e frgm a devel oprrent standggl nt. The

functi‘ons of tHFRpI PEFELFsuFife sRGESVPE he-tE898get“t o updat e

the job status axcesgfid egramtesdgnal the end of a running job process. The
PEC 30 nodel is adhered to wherein the LES agent and the point product are
Rtclients using broadcast conmunication. PEC Initialization has been
performed bef or'dsssd | idgEebygbt thet LEScAPuskgncindigyrmatieridi £Bon, the

Poi nt Product shoubgysal hnTEhEerp[HdJeE@Er?ye%!LﬁaBQ thd &Els 564003 V10
00l 38033 PCT/ US99/ 31024 ~ - | n_one' enbodi nent, SIGUSR2™is used as a

CANCEL not i f i caﬁ“ﬂ%ﬂ‘“%‘ﬁg‘ﬁ%?—rbnc’é?FkﬁJl\F‘XrpW&?fWP% user) tPSIRES dgent ignores

this signal by ¢eéauktx Besause tbenghi hdcpescessgiraheests all signals, the
CANCEL event is 5 ignored unless the point product takes action. As a

result, conflicts may arise if a user application is using SIGUSR2 for
ot her pur poses (Ungs alAwvwsLdain utand atammn oivalahdarge NI X0t oshset s f or

operations). e forg10 running
any poi nt prod té%&é?ﬁ%@%ﬁ?@%éﬁﬁ@@Q%%%ﬁ%%?gg,%ﬁgEgo?ﬁﬁdgﬁodﬁgt current

j ob nifrber LES RERN th@fmghs Be oBLBTINUM r ep¥ @'Eﬁheﬁu%éﬁull-EQS GROUPI D

" The point prodystrcurrent strategy group nunber 15 LES RUNTI ME~~The
schedule tinme(lf -1, the job was scheduled to run i mediately.)

LES | NSTANCE-' The j ob instance LES USERNAME~The j ob user nanme LES
USERRCLE~The | oiDasernool es@0abeodbgivssages 1@e ajap ayadfahenever the

agent detects a engrPP%@,lih@gpéégto §1t8h\e,g|%|rfr§§ﬁ%% %W%g sting of a nunber

and a nessage. Sone of i Ch appear as o signs
in theOnessage text 25 as shown in the followi ng exanple. These vari abl es

are replacggmggnacggﬁg Fﬁkggz awhen the error nmessage displays. For exanple,
in this case varrable %is replaced with the actual constraint and file
name when the eTPGr PesFRge | d imsplikarface included in LES
performs administrative functions, including:
- Delete a job with all its runs.
25 - Cancel a job's run.
- List all jobs.
- List all jobs by product code, status, and/or
node.
- Rerun a job immediately.
30
The command line interface utilizes the following
format:
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PTLESAGENT- 0001Agent is already runni ngPTLESAGENT- 0002Cannot get the
current ég@ém$ gMePTLESAGENT- 0003Cannot open process tabl Berusoosiozs -

il ePTLE 0004Cannot wite to process tabl ePTLESAGENT- 0005Cannot read
from process tabl ePTLESAGENT- 0006Cannot al | ocate enough nenor5r for the job
handl ePTLESAGENT- 0007Unabl e to free the job handl e

menor yPTLESAGENT- 0008Unabl e to find the job attached to this process id
(%) PTLESAGENT- 0009Unabl e to read job paranet er sPTLESAGENT- 0010Cannot

al | ocate enough nenory for the cal engar- handl ePTLESAGENT- 0013Cannot create
a PEC nessage (TipcM Create failed %) PTLESAGENT- 0014Unable to find and
cancel the job ptlasiod [d;%ﬁxandﬂrunjnbdﬁér#WGPTUESNGELEIOOEEEhe fol | owi ng
is not avalid | n o t hi dz% er -

%) PTLESAGENT- O(SIgCaﬁﬁ'O{}Q%%%gg ? B#éﬁlgt\?w%é&?gbl[(j o] tagﬁg]%gmr un nunber
= %) systen1erbbﬁfer%@P¢[E$AGEN¢dgﬁchannot execute job process - job id =
@@ and systemerror is: %PTLESAGENT- 0020Cannot execute job process -
job-id = %, the user Tfh?:) doesn~+t exi st PTLESAGENT-Q021Cannot del ete the
job - Pob id = ¥PHE er =2 o APFLRBAGENT-V023PECAEL Bk tPBatd fail ed.
(pec~error opt%@h isWFGrO0GI13I8QER tordy exrept8 Lidt N 20030PEEFEHS8YE31024
PTLESAGENT- 0024Cannot insert the job (job_id = %) intothe Local repository
error = %PPLESRGENT- 0025Cannot insert a job history, job id = %) error =
%d, Agent initi &tilescindnis. tﬁhebR$ngMMMEubﬂpmﬁedqﬁﬂmiace used to

%s PTLESAGE 7 t t t entyr, I ishar rror =
%M)PTLESAGQ%}%g% gﬁgﬁﬁotgﬁﬁﬁﬁgct o pﬁnp gbéﬁl éﬁggﬁtgg'%c%%gggEEror =

%) PTLESAGENPAUGLOCR EndRY BESENSI 0 ﬁné/Pér reese- EPPQr rerun a job

%l) PTLESAGEMI=R@3@carnot update job (%l) (CDBC-Error = %l) PTLESAGENT- 45The

agent 1s not runag 4 provides a listing of the ptlescmd command

line supported options.

15 TABLE 1

Command Line Options If Omitted Description
and Arguments

-a [action) Error Executes a given action.
Action can have any of the
following values:

delete, cancel, list,

rerun
-j {jobid] Error (except | The job ID of the job to be
with "list" acted on. In one
action embodiment, this is a

required option (except with
List action).

20 -¢ [cleanup_process] The name of the process to
be executed after deleting a
job. If a delete action is
specified and no cleanup
process name is given, then
no cleanup will take place
on UNIX after deleting the
job. On NT this option will
check the registry for an
existing cleanup process and
execute it after deleting
the job.
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Tabl e 10 provi des exanpl e source code for a point 10 product job tenplate

and may be consi dered an exanpl e use of the point product APl 120. However,
the codgolpsgsnted is not intended to be either a conpil ablrgiseszwrecut abl e
version of the present invention or a conplete enbodi ment thereof, but
“merely an exanple 15 representation of sonme of the features discussed
herein. TABLE 10 /* Pl ati num Technol ogy Inc * Copyright (C 1997 Platinum
technology Dineric Lab 2 0 * All Rights Reserved. * PLATI NUM Li ght wei ght
Enterpri se Schedul er exanple program * using the LES Point Product API
referred to LES APl * Function sourcz0cede. */ 25 /* Point Product job
tenpl ate and use of the P0|&t Product API_*/ [* systemincludes */i 181
U N 2003 \ | 38 9/ 310 -t 38 #ing <st di 0. h> #i ncl ude
<stdlib. h(\@fg“pa"% 9’%‘% f,i%°g?u | eg}*%‘%% % ndl ude <rt\/\%)# g f%’g‘ h> #i nc} ude
<ptm pt m b pofe bt @l Qo @ Guensfunnifpid @t @ p - 2SS 2edd 3Bt NCI UDE
pt | es~papi}.-h thgdmmekEys heyeregr /[ * for exappt enpodpeses thie num pf keys
allowed ig limted to 10 */ {15 #defi ne MY QUEBYS i) retraitried eitdr keyp( MAX
KEYS] [ KEY |L+13~ key 1, /* e.pg replace key| 9angetpardar deegefileue */| key 2,
20 key 3, (key 4, 2 5 #define| MY STATUS RUNRHIES qui@é&f tife SRCISTATUS| COVWPLETE
2 #define MY STATUS ABORT 3 Kdefine My ST kapl 0g;

[* ** 1f User waptct Qogancel [ this job ~* syid£hnt 0 whbg fRkkowicag, f finction

is specified with List
action, a list of all the
jobs with this specific
product code will be
generated.

-s [status] Used only when status is
specified with List action,
a list of all the jobs with
this specific status will be
generated.

-n [node] Used only when node is
specified with List action,
a list of all the jobs on
this node will be generated.

5 -b [buffersizel Default value | This option is mainly needed
is 1024 when the user knows that the
number of elements to be
retrieved is large.
(>100,000). The default
value is 1024 (1K) .

To use the LES command line, a user types the following:
ptlescmd -afaction] -j([jobid] [-letter option_name]
10 where:

action is one of the following: delete, cancel,
rerun, and list.

15 jobid is the identifier used for the job.

letter is the letter for one of the options listed
in the Command Line Supported Options table.



35 %/ 18 J UN 2003 V& 0038033 PCT/US99/31024 - _ - 39 void & JUN 2003
cancel -this_job( sig ) int sig: 5 fprintf(fplog~"Update Job Status to"
STATUS CANCELED \n'); if ( PtLESUpdateJobStatus ( M- STATL .

. CANCEL®§) W3883ap| FAIL { 1 0 fprintf(fplog.' PtLESUpdat eﬁ’&ﬁ(%{’ﬁé"?“Eno‘r
~.%l\n"); fprintf(fplog,' Point Product exanple : Job cancel ed by user -
request\n"); PtLESUpdateExitStatus(PP FAILED); 15 TptTerm ( ) ; fclose
(fplog) ; exit(1l); 2 0 /* exanple program denonstrates how a point product
*/ [* can use the LES APl to conmmunicate with the LES Agent*/ int main(
argc,argv ) int argc: char **argv; 25 { int rc: /* used for error return */
char pvalue [DATA L+1] : /* allocation to hold value of a key-value pafr*/
int plen; /* length,ofaMal Us "£hd ChdiM bif /SndSE agha@ eAlels */ int
numitens; /* num of key-value pairs rec */ char *plat home; char |og~ath

[ PATH L+1}l%t%¢1a4=n*ﬁé§‘}¥8wan? jl&ﬁ_ﬁ&?@rée&néﬁp%o&s_g‘ra%}ﬁd; 18J UN
2003 WO 00/ 38033 PCT/ US99/ 31024 - 4 char *les runtine; char *les run

0
nunber; #if defined (DEBUQ ., && defined(tnTIN32) 5 DebugHreak();. #endif
Tob i = get enVADES 2 AR T5104% DAt RonE anbl AR OTIRAT NG T plat  horre
fa NUEL && ¢obréspordMNopl description.

TABLE 2
Command Line Description
ptlescmd -a delete 123 Deletes job 123 and all its runs
10 -c cleanup.exe then runs the process cleanup.exe
ptlescmd -a delete -j 134 Deletes job 134 and all its runs
ptlesemd -a list Lists all jobs
ptlescmd -a list -n Lists all jobs on the node =
dimultra ‘dimultra’
15 ptlescmd -a list -p TSR Lists all jobs with the product

code = 'TSR!

ptlescmd -a list -s running | Lists all jobs and their running

runs
ptlescmd -a list -p TSR Lists all jobs of product code =
-5 completed 'TSR' and their completed runs
ptlescmd -a cancel -j 234 Cancels run 3 of job 234

20 -r 3
ptlescmd -a rerun -j 345 Reruns job 345 immediately

Note: Valid status values include: Completed, Falled, Notstarted,
Preempted, Running and Stopped.
25
LES jobs stay in the central and local repositories
until the user deletes them. The user can delete,
rerun, or cancel a running job at any time by right-
clicking on the Poems director/Job folder 185 and
30 selecting the appropriate option. A delete option
removes the job and all the runs and history of the job.



sprintf(log~ath,%/les/files/logdir/pplogfile %.10g, plat hone. | 1080-"_}18)2093
15 el se strcpy(log_path, pplogfile.log); fplog = fopen ( log-path. w) ; if

( fplog,z== ) fplog = stderr; 20 fprintf(fplog,-----saticadithid - Poi nt
pr oductq”&?g)rs\w%dkg ----- \n); les_jobid = get envl()EEgS?Jga—lﬂoﬂ .
“-les-groupid = getenv("LES~-GROUPID); 25 les runtinme a getenv(LES*"RUNTIME):

[* ** LES V1.1.0 New Env. */ les run nunber = getenv(LES RUN NU~ER); 30
fprintf(fplog, ENV. VARI ABLE SETUP HY PTLES ACGENT : \n); if( les-jobid 1~

NULL ) PtLESSet Jobld(atoi(les_jobid)); 35 fprintf(fplog,.... LES, JOBID %
\n, les_jobid); 18 J U N 2003 WA 0§ 38033 PCTI US99131024 ~ - 41 } if (
|l ea_groupid 1 NULL ) { fprintf (fplog, . . . . LES GROUPID = 9% \n",

| es_groupifhe ; dgoint f (pt@Sudtinthde lordNdide) &prénédngppl pgocess - - LES

RUNTIVE = % \n les.runtinme) ; if(.les run nupber 1= NULL. fprint{c
(fpl og, _ex_ec_uQ:_ak?_]E% %Pf%_m@éﬁés éél\ nﬁsne_L Bot-B rptfr?]ar\‘LﬁFoejF}?‘eP* print our
any argunerglsatpassed et heb contiahsl éxaeutdbieri bf f4¥pi bghl€miand |ine
argurment :_\n ) f ( i % I - fyrd ntf o fplag, - Argunent
(%] - %\%‘frp,)"?’, g&ﬁv %9? n% ;%e}afrolgc% T(I)-e)l?g;]eé{l%e s F?lgy%l?%gl J\é’és have to
call the PEGRHYnit 2 0 function*/ /* to make a connection to the RtServer

in main programgd PrikidecPPRID ABKirVEatiln) joptions including
Rerun Job and Update Job. The Rerun Job option allows
a user to rerun the job with a different start time.
A PtLESUpdatedob() function allows updates for all GUI
10 fields.

Context variables, such as $%C(PLATHOME) or the
environment variable %E(FUS_HOME) etc., which are
resolved by the agent before running the job command.

The UNIX username is set from the GUI point product

15 as part of the job. The agent does not need the
password because the agent is running as root (the agent
has the set_root ID bit).

Context Variables

20 Context variables are keyword identifiers that may
be used on the command line. The LES agent converts
these variables according to the context of the current
job and job parameters passed. The LES agent inserts
these context variables, forms the command line, and

25 then executes the command line.

*Keyword Context Variable - Substitution takes
place from the current job.

sEnvironment Variable - Substitution takes place

30 from the environment where the agent is running.

*Filename Variable - The agent uses this variable
as the filename and replaces it with the contents
of the file pointed to by the variable.



25 /* LES V1.1.0 adapt. Add CANCEL Function */ PtLESSet JobCancel (18 JUN 2003
&cancel this job ); fprintf(fplog, Update logfile name : % \n', |og~ath);
/* Comuni cate the Point Products Logfile to LES Agent * i -

Pt LESUSHALY¥3%i | eName (1 og_pat h) ==LESAPI PAIL ) { betnloddids -

- fprintf(fplog, PtLESUpdatelLogFileName: Error %d\n); 35 /* Update the Point

Product Status to Running */ 1 8 J UN 2003 WO 00/38033 PCT/ US99131024 -
42 [* uae this function to update status */ fgrintf{fplog, Update Job
Status to STATUS RUNNING \n); 5 if ( PtLESUpdateJobStatus ( MY STATUS
RUNNI NG) ==LESAPI FAI L sa fprintf(fplpg, Pt LESUpdateJobStatus: Error ~d\n);
[* The following function call perfornms the initial conmunication */ /[*
\l/)vitg téhe hg%d/&%\i’é/f% Vdrildsadkd Q&f?t%tb@&ﬁfi&g: poi nt p”)du-Ct pﬁrms L_hgt rrgy
e needed to * ¥ be passed * * stored internally Is the jobid an
run number */ WWQE%h%?‘bﬁp%ﬁ) Sgal‘ﬁjrailkﬁ}?(fpl 0g, "Get Point product

Par anet ers: \ n)SpaciPtddESGe ¥ oruct ar nade360f 1er TIV/ERPLALed; b2 5 if ( rc
~= LESAPI FAIL j_f fprintf(fp SGet-Pr-adu ar ng; n,

Pt LESGet Er r no() a;l%et)o %'I’E'A(not h‘g’gr-p?a téhég%%tnﬁ?)cl?ate %tggégggégg\)ss of a job
*/ /* §0 the LESDAGENT * Wifghy | AOf (50D g, Wi x Apreetpd ¥herehetBFATUS to
MBC- STATUS ABORT; 10,24k \ fob MGISTATUS, ABERT)a 35ethathe PLLESHRdakeJobSt at ua

Environment Variable:
Specified as %E(variable name) - e.g., my_prog
10 %E (HOME) $E (LANG) , my_prog/home/platinum en-us.

Filename Variable:

Specified as %F(filename) - e.g., my_ prog
$F(/etc/platinum) %$C(JOB_ID) %E (HOME)my_prog
15 /home/dmc 1234 /home/platinum where the filename

/etc/platinum contains the line /home/dmc.

Acceptable %$C(context variable name) syntax keywords:
The syntax for the variables is $C(KEYWORD). A user may

20 insert a space on either side of the KEYWORD inside the
parentheses. Table 3 provides a 1listing of sample
keyword identifiers.

TABLE 3
/* Identifiex Value Description
*/
25 /* JOB_ID-Env _JobRecord,joid Job ID
*/
/* GROUP_ID-Env _JobRecord.groupid Group
*/
/* HOSTNAME _JobRecord.node Hostname
*/
/* INSTANCE-Env _JobRecord. instance Instance name
*/
/* USERNAME _JobRecord.username User name
*/




"I 8 J U N 2003 WD 001 38033 PCT/ USQ9/ 31024 - _ - 43 My STATus |8 JUN 2003
ABORT) ==LESAPI FAIL ) f fprintf(fplog,"PtLESUpdateJobStatus: Error %l\n); 5
} /* CorwOnd/asese exit status of point product */ /* pre dedtageh/31924 i
.PP- SUCCESS, PP FAI LED, PP PREMPTED */ fprintf(fglog,' pp_exanple . Update the
exit status = % \n', PP PATLED); 1 0 PtLESUpdateExit Status(PP" FAI LED)

Pt LESDestroyParma(); TptTerm(); fclase (fplog) ; exit (1) ; 15} /* edit
the keys static char string defined before the main * to add point product
keys 20 */ /* return the no of key value pairs */ num

i tems=Pt LESGet NunParns(): if( numité&fs==LESAPI FAIL ) 2 5

fprintf(fplogRtLlESCetNunParns: %i\n, PtLESGetErrno()): } fprintf(fplog, No.
Par anet er s yeQﬁkg@d:%ﬁ\n,anhggggg}d(gmggltensenu LWL <MAX KEYE?num
I tema: MAX KEYS; 3 0 fprint1(fp|og . Paraneters necelved %\ n", hunili t ema) ;
[* retrievg an Erinf’[ﬁE‘Kyy vat-ue—parrs——for{16— fra-efs; 1 ++) 3
5 /% get th€ FPRAGIMRGERYal peTohrerped legswatdue pai | Pagswors 8 J U N 2003 WO
001 3$033 PICT/US99/ 31024 - - 44 plen~ PtLESGetParaneterLéh(keys(i]) if (
plen > 0 )| )+ dwnsed anpusell to.rebrd eye, the value B, /% alkey for
the paramefer */ if(PtLESGPTP Par anet er %j%% I’ pval ue pcmsf ILESAPI FAI L)
/* JOB_OWNER _JobRecord . jobowner JobOwner
*/
5 /* OBJECT _JobRecord.object Object name
*/
/* PRODUCT CODE _JobRecord.productcode Product Code
*/
/*PRODUCT VERSION | _JobRecord.productversion | Product Version
*/
/*DESCRIPTION _JobRecord.description Description
*/
/* EMAII, ADDR . JobRecord.notification E mail Address
email */
10 * TYPE _JobRecord. type Type
*/
/* C_SCRIPT _JobRecord.completion Completion
script script */
/* F_SCRIPT _JobRecord. failedscript Failed script
*/
/* PLATHOME _Installation directory Install dir
*/
/* USERROLE-Env _JobRecord.userrole User role
*/
15
GUI APT

The GUI API is utilized by the point product 100
20 and the point product GUI 110 for a number of functions,
including:
*Allocate a job with the Job Scheduling API and
override any default values as desired.



fprintf(fplog."PtLESGet Paraneter: %\n. 1 O PtLESGetErrno()); else ¥8 JbiN 2003
out the key-value pair */ fprintf ( fplog, \tParaneter [%] : key=%

Vhlue@&uﬁﬁm
-and the

T%d\n",

ay@sn", 15 i,keys [i] .pvalue,plen) ; /* prinpcomsedinezd ob I.d
n Nunber received */ 2 0 fprintf(fplog,"’
Pt LESGetJobld()); f pr i nt f (f plog, ' Racai
b R a n Nunber:

Recei ved Job I1d:

vadlJdo

% d\n' . Pt LESGet JobRunNun{)); /* Another call to communicate

the progress of a job */ 2 S/* to the LES AGENT */ fprintf(plog, "Update
Job Statue to STATUS COWMPLETED \n"); if ( PtLESUpdateJobStatus (

COMVPLETE) =

=LESAPI FAIL 3 O fprintf«f3d og, Pt LESUpdat eJobSt at us: FEr

/* Before termnating call PtLESExitStatus */ /* Conmunicate exit
poi nt product *Base preéUlepinetrs®d G BUTEESS: PR $2¢eED(WPLiPREMPTED */ 3 5

/* free the '”%é'x‘@ecfi%?%h“@?r@ﬁé@&fék%&@y LESARET ofl 8sin

001 38033 PCT/ US
SUCCESS to PTLERZOENTtYReetpt @ES%’ahYeEx

9/ 3102 rontf(f IC1%§Send END OF JOB mnt

PyFEans

MY STATUS
ror %\ n);
st at us of

N 2003 WO
STATUS

Pt LESDest r oy Pardgddrt&d /B tﬁh?PBabﬁLCowCid@ﬂti@nRTSQJreVGIEUI/Aﬂ)t Term();

fclose%fplog)

presen

b of main */ .10 Sc

; t 0 | PCEMS Th
|nventﬁ8%§h:énbé% e?on@neﬁPQﬁlﬁtlﬁlzPﬁE a (?ﬁierggégathat ©

i ncl udes eit herdaspi andiovy 1t5hd RAEMSySedeeul | ng Servi ce Job Schedul i ng
W ndow, Figure 10) or a property page (Job Scheduling tab property page,

Figure 11).

O her enbodi nents or arrangenents of GU w ndows or pages are

al so applicabl eUseor exd®pl e, @El ng ;AT dowP sel eePRBRTHERUS | Ast ead of
radio 20 buttong tggsﬁgggcgggugiﬁgpggé Ig@eGlHFi@terfaqggaJIQ@@-user i nput

for schedul i ng

speC|f|cat|ons Jjob to be subm

udi ng:

| meditlte job rgﬁamplgbbopmﬁcgtbgs¢gt%? tReplols an tEgFP ﬁé and date

of the job.

scheduling Calegga&propertySheet-derived property sheet.

15

20

25

30

*Use the GUI API to customize any job parameters
that are displayed on the scheduling property
page.

*Use the Job Scheduling API to set any required job
parameters that cannot be set by controls on the
scheduling property page. Examples of these
include point product-specific job parameters set
by calling PtLESSetJobParm.

*When a final OK indicates that the job should be
submitted, use the GUI API to validate the data
and submit the job.

Products that use the LES Job Scheduling page as a tab
call its ValidateData ()} method before submitting the

ValidateData () can be safely called multiple times

and can be called in such a way that no message box
appears to the user.

Table 4 provides sample code for invoking the GUI

API to implement to the above discussed processes.
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the job

>SubmitJob ("nodename", grouplID, TRUE).

Job Digtribution API

The job distribution API dispatches
appropriate machines

called by the job

information ¢t
(LES workstations), typicall

data management API 140.

Job Scheduling API
The job scheduling API 130 works with the point product

GUI to define submitted jobs.

O

Yy

Some of the functions

available via the job scheduling API are required, some
are optional, and some are internal functions that can

be set by the user through the LES GUI.

for baseline

functions

and any desired

A value is set

optional

functions or functions that are defined by the GUI

(defined as

appropriate for a

corresponding point



Notification Scripts As di scussed above,
user an opportunity to define,

Not i fi gapi,

.automati ca

pas

the QU interface provi

nodi fy, or select a notification

gripts are shell scripts containing acti ongcHggsh31924
provi de notification about jobs and job status information.

18 JUN
des the

script.

22803

QO her functions nmay al so be perforned by 25 the notification scripts, for

exanpl e.
scripts.

information on actions taken upon job conpletion or job failure.

Notification scripts may be constructed-for tables,
When constructing a notification script for
conpl et edpavduaitl)ed j ob,

4 24,2003
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Product Code

CITC

Code identifier of the product used to

create the job. This should be the code
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tracking system.

Product Version

15

20

Version number of the product used to create

the job.

The optional functions,

listed and described in

Table 6, are not required and are utilized (defined) as

appropriate for

a specific point product.



20 predefined script variables to nodify default script, or sinply?8ypéN |2m]3
a full path location and filenanme for a notification script. A full path

| ocatio user or notification enmnil box address is j t he
Nt ok Qs PERobe

nall 25 address box. This nethod may be uti si gn
"notificatlon routi ng addresses f or a pager, email, or phone nunber to©
deliver the information about the scheduled jobs to any | ocation. 18JU
N 2003 WO 001 38033 - 50 PCTIUS99131024 - _ Scheduling a Cal endar A

Cal endar Sel ecti on wi ndow, see Figure 20, accessible fromthe GU

interface, provides a list of the -prggdefined cal endars that nmay be used
with the S current job. Using the options in this w ndow, a user can:
Create a new cal endar. TRBIE s -exX0tiiidigh Ic hendlsiionsSel ect a previously
defined c ; ser selects
t he CreatFicmttdmnl n the ED@mtalips.ébacti on wi ndow, which invost t he

di splay of—a Treate Calendar w ndow (see Figure ZI1). Tnhe user f1ijlls out the
| D (a nane®f3tPPhe 15 cal exﬁé’r’*)te&ﬁcﬁlﬁégc?q ption fields. The user| may sel ect
the foll oy ng buttons to seleetcnkheunmanbh mndsyeate@bun aget on |whi ch t he

job is tofjrun: Select the Qgt&gutlo advance the year by one. 20 Select the
button to —E*-ang’ﬁaLe:;L_L-he.—k—bm—t-en—t-a_adxancetothe

next nont hrefglieetrtdie < butakodr taopmwgc&acﬂﬁnt anibeipeRy imkseaoNt h. 25 By
clicking day of the nontH of mmg Qr der. gsrt S:e%ate on the cal endar
and the conpl ete date displlays™in the  Sélected dates Trerd. “Miltli pl e days
may be seliected. Existing gaeewdahs indy alfseebe rtrb@jmfope@lb\yneﬂ sel ecting a
cal endar fiirst by clicking|eR Ld:Snl 2Qb DESEM bRlgRed. N the availjable

Cal endars|list in the Cal endar Sel ecti on wi ndow and then clicking on the
Edit button (see Figure 22, % BFeRTRAFPITEN. 10Fcé°R FEAL A EnRl *F8 di spl ayed,
addi tionalj] job run dates ngywebeusaddre doynt pho8ud: Uebd:20H84 \A®a90138033

PCT/ US99131024 _ 51 _ selgctin uqddr%tte on C}ugetcal %Qd% aduser utilizes:
Sel ect the button to advarnce e year 5 one; Gél et trﬂ uttop to
decrease tthe year by one; E@IPéeéfitChePefabmq omlep advance to the jnext nonth;
5 Select t uttor_ to rmqve, back to the reV| us nt and then the
user ¢ icktﬁetlﬁw{jhegday of tﬁ}e/umbn%rntolg “KTY 6 BOF der it hteh dat e} on the
cal endar gnd the conpl ete job was preempted or was unable to start.

If zero, the job will not be rerun after
preemption or sgtart failure. This does
not control reruns after a point product

failure.

N _retrys Number of failed (point product) runs to
(RecurFailThreshol | accept before the job is no longer

d) rescheduled. This value is moved to
"RecurFailureCount" upon job creation and
every time the job runs successfully.
This field helps control runaway job
rescheduling for jobs that never run
correctly.

See "RecurFailureCount" for more

information.
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Table 7 lists internal functions that may be set
by a user via the LES GUI.



53 wuse and intuitive format. The present invention utilizes a JbBsJUN 2003
resource object to allow a Director programto identify and track vari ous

j ob progeramges3After inserting a Jobs resource object intpe1iis®eBi0R4rector,
-a user may performthe foll ow ng job managenent tasks: View information in
“the following formats: Colums - Located on the right side of the Director
w ndow. 20 Property pages - Located on the right side of the Director

wi ndow. Logfile - Supplied Log File Viewer Delete jobs Rerun jobs 15 Cancel
job runs Monitor the progress of job runs A Jobs resource object provides a
bookmark for finding information to3@i splay, and locating a job to 20 be
acted on when utilizing job managenent processes (deleting or nonitoring a

job, for exarrpl e). An | nF®BLEQ| ectCUF e tEees Fi gure 26), invoked by the
user, idemtrfres objects o Tnsert {POEMSprovides a Tumber—of —pbj ects t hat
may be i nsB¥R@Elon partia DPPS‘rFFLHé}iPé‘ 25 pr OVI ded in Figure 26)| The user
sel ects ect (PCEMS hedul i er V. hi X and presses
K. In respoﬁjge, a proper E|ﬁrélsquf5:‘a ogglls% dlésp aye %’seDZ E g%?eer Eef} whi ch
i ncl udes General (Figure P8}, thRepeesreat earitonl {Frgefe ZB%, IDSubseri ption, 30
I ndi cator, Job Repository (H uc,gtﬁq,) en@HbaEY elha & el afdon tabs. The
Propertiep page includes a | abel and description field. The usen enters a
| abel and|a description (d§§’érﬁaﬁjt Fon'S"s optional). 18 J UN 2003 V110
00138033 PCT/ US99/ 31024 - | use % fiheiRepragesitsticoss ttabset tows |t he user to
sel ect, i1an|nte||icon1 and
optional |} backs : e user may
sel ect an Né‘;&nstemrdzxpl or ef IEdabteeIWonTMaleceiel i CDﬂBViEEWhIeSnSh:OW iin Fi gure
29, and ifpcludes a list of Lntelli 1910 Rrovided by POENS fli les, or
alternatiyely pravided by|t the 'ser§ ' |spl ay win Sw to vilew a
sel ected {con (graphic). Ar'illl@s@%anﬁ @eéfuﬁtlhls Bxplcaterdayi et i s ifl | ustrated
in Figure{30, which is an léée\qure%evwfwrﬂa&%améﬁgeﬂ Qvmsi &k (pgi nt
product, ¢r application) Jobs (or LES % as th?1 Iab% for a Jobs
resource ¢bject. Selecti nc PRet S 85T & S|f Fy "t afhdf siPaye & Werdow 15 for
defining @ tinmezone for di sphajynreliittei®s rel ated to jobs. A dow arrow pull
down nenu bar rovi des theé user Wi h selections of any tlnezone.l This
sel ectd on A&t af f ect |[t'FE5EiTHES0FOR REZSITeRLH ¥BEEY F8riFunning a j ob
as specifi ed_ in the Job Sgheduliung 20 property page. In one enbadi ment,
dayl i ght gavings time may beoEOMRGHS A0 of Aneodd QYL GeATANONA LS
conpensat ijon sel ector that| i nvokes a programto adj ust ijght savi ngs
time; alternatively, the (seP hmypcsefeed élQCiaﬁfeﬁfr‘FétP'Eﬂsctn éa%ﬂtmeof t he
desired titnezone. 25 Usi ng »4ab) Resource hi ects The Job Resourcfe objects
defined by the above procgsses enables a user to | ocate and view bath jobs
and runs. {The user can | odates et hej oF™ H1RFRY ' Exi™5r 870 view. [FEach tine a
j ob executles, it creates g daewention sivdhd bderndésplkiays whatavarun f ol der for
t he j ob. ELach Jobs resour gg l%Q] 85l cONR 08, 3,501 §1ar chy,;Qf fol defs sorted
into the fioll owi ng cat egorji
functlon is used to convert the time to
GMT. The API will retrieve the time zone's
offget from GMT and adjust the time to GMT.
WSTimeZone Time zone of the workstation from which
this job is scheduled. This is used by the
scheduler to adjust the time if
TimeZoneNode = 2,
NotificationEmail | Email address where job completion
notification will be sent.
CompletionScript Script to run upon successful completion.
FailedScript Script to run upon failure.
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j obs regardless of current status and also lists all runs by status.

By G ou

_j obs ar‘ggﬁ
-~ all jobs arranged by the product used for the job. Jobs By Type -

j obs arranged by type.
user who schedul ed the job. However,
to assign a job group or type.
in Figure 32. The All Jobs Fol der (
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SUccessive run
edul°e § Ycheduied 't o run 'S 15
decremented each time the job fails and is

reset to its original value
(RecurFailureThreshold) each time a job is
successful. When the value equals zero,

the job will not be rescheduled.

ezdulaune LBraetteﬁlt RunsnéSQonmuegfd?ues

of | obs
Conpl et ed
St opped
schedul ed
20 25 30

RecurIncrement How often to run the job, depending on
recurrence interval; "Every x minutes,
every x days, every x months, etc."

EveryWeekday This flag states to run every day of the

week {(Recurlnterval Daily). If this is

set and RecurlInterval

Daily,

Recurlncrement is ignored.

Days_of_Week

Zero padded array. Flags to indicate which

(DayOfWeekFlags) day or days of the week to run the
job (0=Sunday, 6=Saturday) (RecurInterval =
weekly)

DayOfMonthFlags Zero padded array. Flag to indicate which

day or days of the month to run the job (1

to 31) (Recurlnterval

Monthly)
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- assigns a

group,

Jobs may b

The specific product application (usegci/osgosioishe jab)
but may not use this classification.
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Table 8 provides example code for on how the GUI

API 115 would be utilized by a point product.

example,

product to define a handle
days the job 1is to run

010101010,1,0 m

password, and a

(0=don't run, 1 run; ie,

eans run on Friday),

call to the PtLESJobAlloc() function.

For
allocating a job structure requires a point
(jh), an array defining the

a userid and
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- 58 All Runs Hy Status Held Jobs Schedul ed Jobs All Runs 5 Conpl eted Runs
Fai |l ed Runs Not Started Runs Preenpted Runs Running Runs 10 Stopped Runs

Vi ewi Ngygo diikesa oup Data The followi ng data col ums di splrayr/vdseniesuser.
clicks on the text of the Jobs By G oup folder in a 15 Jobs resource

obj ect :

G oup ID -

Strategy group | D nunber.

Strategy ID -

Strategy ID

nunber of the strategy defined in the Cormon Strategy Services to which the

group bel

ongs.

20 Description -
enter when the group is created. Product Code -
to create the jabs that can be viewd® i-n this fol der.

Description of the group that the user can
Code for the product used
Product Version -

Ver si on nunber of the product 25 used to create the jobs that can be viewed
inthis folder. Jobs-Per Run - NUPBBEREoP POEMS Schedul i ng Service jobs

submi t t eg—bytheproduct—or—thrs—StTategy group. 30 Created - te and
tine the|&% R egy gloup | obs WERBP4ENERSCRd. 1 8 J USPHmentvi 40 00/ 38033
PCT/ US99131024 . .- .99 pe MM nefs, Node .Data The fol | owijng, daf a- galyrm di spl ays
when t he u_sercacei ek _(t)n the text of the Jobs By Node f ol ger In g Jobs
resource {OldPect: 5 Ndde - List of tKevaodeswuldder whj ch jobs are |l ocat ed.
View ns Rrduetudgatd The fol | owi ng dat & el &ms) di spl ay when the juser 10
clicks on the test qf the Jobs By Product folder in Jobs resourice object:
Product Gode - Code |f87*t he product “§8EH'P8' create the j obs that| can be
viewed in this f older . Product Verskssword(¥dr;si on nunber of the |product 15
used to dreate the jlahs f.hat can bg .viewed in this fplder. View ng Data
Type The {oll-ow-rg cgta columm gfsn"ays when—the—usefF—20—et-eks—gn t he text
of the Jg=tBy Type |fralLEHgIetiabmsdodisibe sy, cesmabhect | Reyyyeevedyi st| of | ob
types . The UREL.031 hOEAIELOSUNAGLLNG [l qD {YPP10 Wikl Sadfssi gned i n
t he produc%arusedarto run 105%3. %r% ‘ew ﬁg %)seLrl %éta "
for the PtLESSetJobCommand (jh, "reorg.exe"); | hour every
job PtLESSetJobProdInfo (jh, "Tsreoxrg", week at 10pm
L) .07") ;
PtLESSetJoblnstancelInfo (jh, "ora73",
userid,password, "payrl.world");
PtLESSetJobObject (jh, "payroll") ;
PtLESSetJobRetry (jh, 10, 6);
PtLESSetJobTZNode {jh,PTLES_TZLOCAL) ;
PtLESSetJobRunRules (jh,
PTLES_RECURWEEKS, 1, 0 days_to_run,
NULL, NULL 0, 0, 0, 22, 0);
10 Submit the | PtLESSubmitJob (jh,"dimultra“,101,0); | node dimultra
job on two | PtLESSubmitJob (jh,"dimsparc",101,1) node dimsparc
nodes
Clean up PtLESJobDealloc (jh)
15 Calendaring API
The calendaring API is utilized internally by other
APIs and provides comprehensive calendaring functions.
For example, main use of the Calendaring API is to allow
users to input calendaring information for a specific
20 job run.



The foll ow ng data col um di spl ays when the user clicks on the t exd BofUN 2003
Jobs By User folder in a Jobs resource object: 30 User - List of user -

nanes. T can locate jobs |isted under user nanes. N 2003
VO 00l éﬁgg%}@gr/ US99/ 31024 - 60 Viewing Job Data The ngT/(JgJ\/SM%A%IO#at :

--col ums di splay when the user clicks on the text of an All Jobs Any Status,

Hel d Jobs, or Schedul ed Jobs folder in a Jobs resource 5 object: Job ID -
Uni que Job I D nunber. Description - Optional description of the job. Job
G oup - Strategy group ID nunber for the group to which the job bel ongs. 10
Access Mdde - If this colum displagg L, the job is | ocked and you cannot
rerun the job until the job is unlocked. A job is | ocked and unl ocked by
t he p0| nt Jpkhoddeti nfikfriaRd dnh@apr ob . If a j ob is not Iocked this colum

remai ns bl ank. 15 Product roduct. that. created . Q p Job type
(product - depen&énfi)lscﬂgﬁgd aBR¥e rmEhf e Bna ?‘Eﬁs%’ }l ﬁ‘/R[ EFf‘]n Wioset z
- Tinme zodeleaesse chacedchedualring ,t be popleEOeWﬁsruDgpbogved Tonme that the

job is W'a]tdra%l'o%tolfthslllggft 8Pher ReXL cbalibcardlhs fb! gtmﬁcont ain one

of the folTow ng values or nessages is set to
run. 2 Ramd ﬁﬁé@l@at éﬁyceExpPFe‘élPdé}@ﬁe@IuD@bl hP@fl%ﬁeﬁ’@I? rﬂﬁﬁlebfﬁnt - Total

Pulmlﬂer of tgb{rgﬁrhlﬁ%ue%dwsof @kar%%fh%é‘%r%&@MtM?ﬁtﬁesbgga) Tu;
(6] ow n at.a Co UI’TTIS | S n e user on e ns
St at us fgl ’éﬂg gﬁnt%%%@@ﬁﬁ@nceagcg’ S IN 23 b 001 38033

- 61 PCT/sld&Q:QJ:Sﬂﬂﬂa&ltL}pb:dralnglerldhm Jothé DPtiupbesnéol Jobi €iter. ' Run
Nunmber - Unigque run n r (the nunbe Si o] cheregurring run of
the job). eé(}gd%“ﬁ O -© C(-]\{ato(eng)f’l o%cplﬁrjt?é n% t:{g ?%g gjrfoggl w%ere the job

bel onys. is running, and issues a stop command to the
corresponding LES agent if the job is executing.

Job Data Management APT

Both the job and the job history are saved in the
15 central repository and the local repository of the node
where the job is to be run. Open Database Connectivity
(ODBC) is used to select, insert, update, and/or delete

each job or job history.

20 Point Product API

The Point Product API allows the point product to
communicate with the LES Agent. When you use this APT,
the LES job folder shows more accurate information about
your job, the logfile viewer shows the job logfile, and

25 the LES agent manages your point product job, making LES
easier to use from a development standpoint.

The functions of this API encapsulate PEC messages
to the LES agent to update the job status or logfile,
or signal the end of a running job process. The PEC

30 model is adhered to wherein the LES agent and the point
product are Rtclients using broadcast communication.
PEC Initialization has been performed before calling any
of the LES API functions. In addition, the Point
Product should call TptTerm before exiting.



"Product - PLATINUM Provision product (or other product) that creatgdUnNhgio3
job. 'Type - Job type (product-dependent). 'Tine Zone - Tine zone used-for
jOb runs. 10 'Scheduled Start Time - Tine the job is scheduled to start.
'Start WOME33 Status of how the job started. This stat BSTEYy the
.. PCEMS Schedul i ng Service and the colum nmay contain the follow ng values:
15 0: Job started successfully. 1: Job did not run because the starting
time passed while the POEMS Schedul ing Service was down and the job was not
recurring. 2: Could not execute due to OS status. 20 3: Fork failed due-to
OS status (insufficient system resou;; es). 4: Inval i d user. 'Actual Start
Time - Tinme when this job run act ual § started. 25 'End Tine - Date and

Lime when the " SRNPLELEA S a%géx(lsr&’r 9y dedaBY ahe, opai@king system

when job process cou e Creéat see L/our operating system
docunent ati@nl Figtat o radenian)on Gakpl PNSKaptat forsapl apfoshet &ESs of the

run 30 assigh@d iphdrhe Eﬂ'l@ts%ﬁgllcbytcﬁ‘éﬁauﬁﬂ t B dad $8R Youhq
product -speci fic "documentation for .information) . *Failed - This colum may

contain t HRFIGHTDWAGSFdtFesall 15895aysN 2608 WGt 38R PPCiFUS99/ 31024
- 62 6 Ji@nmmmfwm @o:.dﬁbpfr@ld!.ﬁﬁ: ftcuk@enyaa:eﬂenn Preerpt ed - This
col um may co‘gf‘_d n_th val ues d not _tun because it

‘u

f
was di sal | O%& ec?%g§/b§{; 35‘3 far%lsfﬁo&acta' suso era??ng rqugs 51 Job was
not preenptedng SLIPPER2 TFurs odhem rrayrpxmﬁsal nldte fadllcoww ngok0 val ues:

1. Job pro&g%ﬁﬁi‘éﬁh&? 409 d”BﬁFﬁ(y&:Bgl gsagggt og@@atc*l%r%t jatus i's not

known. - was not_ st oppe le - ne an cation of the logfile
for 15 this runthe/feadilnyims £ﬂ%@@b@?% WEab IRt fate B&ta badfame specific

obj ect§ (] PREnifigNsny IPOURS, pPHAJUEL By @het YREShgeRY :be viewed within a
Jobs 20 resource object. The data di spl ays in a property page
LES_JOBID*The point product current job number

LES_RUN_NUM—The Point product current run number

LES_GROUPID—™The point product current strategy
group number

15 LES_RUNTIME—The schedule time(If -1, the job was
scheduled to run immediately.)

LES_INSTANCE—The job instance
LES_USERNAME—The job user name

LES_USERROLE—The job user role
20
Error messages are displayed whenever the agent
detects an error. Table 9 lists the errors, consisting
of a number and a message. Some of the messages use
variables, which appear as % signs in the message text
25 as shown in the following example. These variables are
replaced by actual wvalues when the error message
displays. For example, in this case the variable % is
replaced with the actual constraint and file name when
the error message is displayed.
30
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format with one or mare tabs on the right side of the Director (Explorer

view) wi ndow. Clicking on the text of the object displays the data in
propertwot:@% odhormat on the right side of the Director, 3gyhidslsiorated in
25 Figu accessing the property page data. The Gener al property page
~-contains the following fields: Job ID - Unique Job |ID nunber. Description -
Optional description of the job. 30 Goup ID - Strategy group TD nunber of
the group to which the job belongs. Target Node - The nachi ne where the job
will run. 18J UN2003 "' W 00I38033 PCT/US9913124 - 63 Deployed to
Target Node - Time when the job is-wsstten into the j ob table on the node
where it will run. Job Type - Job type (product-dependent). 5 Job Omer -
Oaner of the object on which the JjTABLI® Perfornmed. Run Count - Nunber of

times the Jub WaS—ftH—RH—ptate Fhi-s—eoturr frery contar—the—Ffpl | ow ng

val ues: 1 E@‘LEM&Emgoq‘oor t heagrextisr adreadly ®Wonirent|y runni ng. Schedul i ng

Ti me Zone L ne zone of the workstation where thi s J]ob was schegul ed.
Retry IntFrP\HI‘FS-(A\ﬁEHETQAOQO\z I GRRneN 196k l'xﬁnsurlrgnt(\r% S 8%%e faoll ow ng val ues:
Nurber of |ritildb 65 Ehe - yviat bE'fc%eo@tob@mrberst Qab®y wp1d he job after a

pr eenpt ed —O— 0 ob—wiHrmot—rerum—after—Tt—Ts preenpted—20] Retry
Count > Thi%‘—‘lééthﬁﬁ#’TnW‘*cont depneoheried ltowbrrgevaligéde Nunber of fetry

attenpts n n whe ted or i.s herwi se unpble to

start, 25 Eéﬁﬁg 2gef by Wi %""“P""h FoBaiagh %Sfﬁ?sﬁ&'ﬁlh,ceshgl_d_- Nunber of
failed prﬁdnmksgmwa@mpt ed dahot a1t bexveestdigd uhdmagy ofort Bre j50B | S St opped.
30 Recur Hail Count - Used tq.,t?ﬁt if the job has failed for a g|lven nunber
of successlve runs (Thp nu hpr S decreased with each failure and reset to

the origi nadvrneal Aesni- bdb-each W46CeSSS thed WHe jiob hdndis Abmokiie j oblis not
reschedul e ——=8 30 N2G03
PTLES _AGENT-0008 Unable to find the job attached to this

process id (¥d)

10 PTLES_AGENT-0009 Unable to read job parameters

PTLES_AGENT-0010 Cannot allocate enough memory for the

calendar handle

PTLES_AGENT-0013 Cannot create a PEC message (TipcMtCreate
failed %4)
PTLES_AGENT-0014 Unable to find and cancel the job with

job_id=%d and run number=%d

PTLES_AGENT-0015 The following is not a valid job, cannot
cancel this job. (job_id=%d, run number

= %d)
15 PTLES_AGENT-0016 Cannot cancel the following job (job_id =

¥d, run number = %d) system error = %d

PTLES_AGENT-0018 Cannot execute job process - job_id = %d
and system error is: %4

PTLES_AGENT-0020 Cannot execute job process - job_id = %d,
the user (%s) doesn't exist

PTLES_AGENT-0021 Cannot delete the job - job_id = %I4d,
error = ¥d

PTLES_AGENT-0023 PEC Callback create failed. (pec_error =

%d)
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user cannot rerun the job until the job is unlocked. Ajob is | ocked and
unl ocked by the point product running the job. If a job is not |ocked, this
field Swosis bl ank. Other Property pages are displ ayepchyssd/iiiodd ng  an a
_corresponding tab . The Conmand property page ( see Figure 38) contai_ns the
followng fields: ZO Conmand Line - Conmand |ine to execute. E-Miil

Conpl etion Notification to - Email address used to send job conpletion or
failure notification. Conpletion Script - Job conpletion script. 15 Failure
Script - Job failed script. Product Code - Code for the Provision product

that created the job. The Databases bfoperty page (see Figure 39) 20
cont ai ns the follnmnnn fields: Database Connect erlnm,- Chflnn,| dat abase

connect s ﬁnirﬂ@_%mﬁiﬁrmzused ciilabasert NHaaRes ohare- OJd t.hxetci ngtance on
whi ch the|conpleted or failﬁdéob ran. 25 Cbject Nanme .- Nanme of |object
whose joblcompleted or fail fH" HEEPL FAPOSISE he;f§8ruq5§i |D__liser {Password -
Encrypt ed | gat @b agentio8bs PaSEWRHhe BikeNot£ijobheideBEPr FBi:@N-0f t Hi s property
page is sét by the point preduct that runs the job. The Job Schedul i ng
property page (see Figure 4pF*t%spl ¥y s> HE FBT‘T‘S\’\H?Q“]OBb ‘schedulli ng

sel ectiong nmade in the producteddiay dhanetrheefofubs: ¥ 8 J U N 2003 WO

00/ 38033 RCTIUS99/ 3T0Z4 - ©5 oStart date and (I ne of the i e zone
wher e t he |FOBEWASEREREAUI ed | CRIIE: SPFeChetUSRE Cieﬁérazloﬁﬁp‘iﬁlt?ﬁfs wor kst at i on
button is{selected, it refefsotar-Eheoverkdt ati on where the job 5 was
schedul ed.'Tnterval _at_whi clhy The job reruns. Cal endar 1D of storled cal endar
used to rUPTERSACEET OPAPs f i EPRP SPINESE %P EhF &PGal I°BPHMNYif 4 stored

cal endar was used. 10 The paramet-eksod ab¥qr operty page (see FI gure 41)

contains t or oW g 11 —JOb Parameters - Li5{s the Job r amet er
nanes and \Pé“F'E%sAGEMngﬁoi ntl CBrIRREL InFEEBISHR ﬁéﬁort(ﬂggclgr’é%t‘eﬁ? of this

;Iole: S ) nThepT%Q%%thmopro DRLLYoPATS eS8, Rk@H BB 6PNt NS the
W g S6S

PTLES AGENT-45 The agent is not running

Table 10 provides example source code for a point

10 product job template and may be considered an example
use of the point product API 120. However, the code
presented is not intended to be either a compilable or
executable wversion of the present invention or a
complete embodiment therecf, but merely an example

15 representation of some of the features discussed herein.

TABLE 10
/* Platinum Technology Inc
* Copyright (C) 1997 Platinum technology Dimeric Lab
20 * All Rights Reserved.
* PLATINUM Lightweight Enterprise Scheduler example program
* using the LES Point Product API referred to LES_API

* Function source code.
*/
25

/* Point Product job template and use of the Point Product API w/

/* system includes */



Job ID - Unique Job ID number for this run. 20 Run Nunber - Uni quel8usJN 2003
nunber (the nunber assigned to each recurring run of the job). Tine Zone -
Time zone where the job runs. Scheduled Start Tinme - Tinme when the job is
schedulwdotesest art. 25 Actual Start Tine - Tinme when thi BECTUYRIYIRhe | ob
.actually started. Start Status - Status of how the job started (set by the
POEMS Schedul ing Service). Started successfully. 30 Expired - Job did not
run because the start tine passed while the PCEM5S Schedul i ng Service was
down and the job was not recurring. 1 8J UN 2003 VI FO 001 38033 :
PCT/US99/3 j 024 - 56 Agent down - The POEMS Schedul ing Service agent is
down. Fork failed - Process coul d nd8 run on agent machi ne due to
insufficient systemresources. 5 End Tine - Date and tine the run
conpl et ed #i1xpEratiaf§isyst em Status - Status of the process provided by the
oper at i ng#sySiua <ddnisiat us - One of the followng radio buttons is
selected, indicating the current status of the 10 run: Conpleted Not Start
Runni ng Stopped 15 notifying known. - The run is finished. 'd - The run
has not starresdiyefudeTHidesyty is currently in progress. The process has
finished yithout th&caeentcand the status is not Preenpted - The run was
di sal | oned ,due to point product operating rules. Failed - The run failed
due to an#iﬁcﬂ“rﬁp 52 PEY Peason. Conmpl etion Status Code - Conpl etion status
of the run assigned by the point product that ran the job (see
product - spgcj fd 0, t atl for information) . 25 Logfile - Nane of the
| ogfile f%r %‘%}ée'%fgbi%%%&ac%%g% tﬁe Run Stats tab property page, the user
clicks on#ihel'Ren"Stizesstzebrt o view data on the Run Stats property page
(see i gungndidlae SP1EBEpmAathstics field displays product-specific
i nformation about this run of the job. This field only displays data if

data is provided by the Provision, Point or other product. 1 8J UN 2003
/* edit keys here */

/* for example purposes the num of keys allowed is limited to 10
*/
15  #define MAX_KEYS 10
gtatic char keys[MaX KEYS] [KEY L+l]}=
{
"key 1%, /* e.g replace “key 1" with your key value */
“key 2%,
20 “key 3V,
*key 4%,

};

25 #define MY_ STATUS_RUNNING
#define MY _ STATUS_COMPLETE
#define MY STATUS_ ABORT

[N TR S

#define MY STATUS_CANCELED

30 FILE +*fplog:

/>
** Tf user want to cancel this job
** gwitch to the following function
35/
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group data: Cick on the text of a group in a Jobs resource object, the
General tab property page, as shown in 5 Figure 44, is displayed. The
Gener alwpab3gnsdperty page (for a group) contains the fol PGHURYPIPH ds: -

. Goup ID- Strategy group I D nunber. Description - Optional description of
the group. 10 Strategy ID - Strategy ID nunber of the strategy defined in
t he Conmon Services Strategy where the group bel ongs. Product Code - code
(three-letter Platinumcode, in one enbodinent) for the Provision product
used 15 to create the jobs that can be viewed in this folder . Product
Version - Version nunber of the Provision product used to create the jobs,
whi ch can be viewed in this folder. 20 Jobs Per Run - Nunber of POEMS
Schedul i n@'°§‘érvi ce jobs submtted by the product for this strategy group.
When Creatcadcel BPatie_gmd $igme the strategy group was generated. 25 View nq
Log File Data Lo ;fi | es are generated by various Provision products, point
products, application products, etc (a class of software products that
include |ilhks to the 30 APIs and rel ated progranm ng as di scussed herein)
when jgbs are run. If created, the user can viewthe log files created by

products using the P Schedul ing Service t s.resource object.
The user may |a éﬁtg%\égﬁgf iUPgaVl 8&%&““1 § %ﬂg&ﬁcé@@%(}f‘sgms

PCT/ US99/ 31024 if (6BLEJ@pdde¢bAtamsi f My TOGUS ICABCRIEP b+-3-EFdPI F2diven | ob,
the user fyrst clicks on the text or the icon of an All Runs By Status
folder to display the data in colum format on the right side of the
Director window Then, 5 scroll left to view the LOGFILE col um usi ng the
hori zoptal scroll batpfintk ®1byOMtLasT Rt éEDB oL -, sd\am) exanple). |f a
log file for a iun is available, its location displays in the row for that
run in the LOGH LE colum. 10 To view a log file for a run, the user finds
the run of the fwbinth(fplyobPoinsdrrdectobranile Tideh,caprefrd bYiwdes on the run
to displ aY, A RQ PR TENU (see Figure 46, for exanple). Finally, selecting
View Log File fromthe popup nmenu brings up the display shown in 15 Figure
47. Del eting JoBSUBAHEfR Y&t tREaFuhE P P)tequires a job history, it nmay be
del et @d usi ng t ineeThehs) Adm ni strator wi ndow. 20 Either nultiple jobs or
single jobs nayfbfoscé%efoeg._ Deleting Multiple Jobs To delete nultiple jobs,
the Jobs Adnini stTators wondow i s accessed at the level of the fol der that
25 contains theefdbdlio delete in a Jobs resource object. Then, a
right-click on the icon or text of the folder to display the popup nenu
illustrated in Figure 48. Selecting Delete fromthé popup nmenu displays the
Del ete Jobs w ndow (see Figure 49). This w ndow 30 displays the Job ID and
node RAMe ¢f exbipdd prhgrimobem@@ketieadnow at peinSufmmductdobs/Runs fi el d.

/* can use the LES_API to communicate with the LES Agent*/
int main( argc,argv )
int argc:;
char **argv;
25 {
int rec; /* used for error return %/

char pvalue[DATA L+l1]; /* allocation to hold value of a key-value

patr*/
int plen; /* length of value */

30 int {i; /* used as a counter ¥/
int num_items; /* num of key-value pairs rec */

char *plat_home;

char log_path[PATH_L+1};

char *les_jobid , *job_id;
35 char *les_groupid;



All of the jobs in a folder are initially selected and highli ght1e§i.JUINf20931e
user clicks on a job, it is deselected and will not be deleted. If all ‘jobs
are ? 8 J U N 2003 V10 00138033 - 69 PCT/US99/31024 desel ected, the
‘Submi t WQ38MBecomes i nactive. Desel ect any jobs by eit Rer VS04 on the
--jobs one at a tinme (as shown in Figure 49); 5 O Use the Sel ect None button
to deselect all the jobs, and then click on the jobs to delete; O 10 dick
on the jobs to delete one at atime to initially deselect them and then
use Invert button to reverse your selection. (This will reselect the jcbs
you desel ected and desel ect all ot_he;lg.) 15 Note: The Select Al button may
be used to reselect all the j obs . i cking on the Submt button del etes
the sel ectgd. jqlg, [Lhgsyd,ndow expands to provide a dynam c display 20 of
the status and restults of the action (see Figure 50). If the deletion of a
j ob conpl ethas SeecsWEarPTit he job I D and node name for each job display
in the Succeeded field. If the deletion of a job fails, the job ID, node

nane, and rr.or e faor that | display in the Failed field. A
runni ng td@gl g%’#“%ﬁﬁ%ig{"?)ed‘f‘ éeufglggé&;e){d{ggbendi ng and failed del etions

di spl ays i n t heedppitea®llm tt ed, Succeeded, Pending, and Failed fields.

Al ternativgly;sa user may click on the Close button while the jobs are 30
del eted without waiting for all of the results to display in the expanded
wi ndow, or wait until all of the results (successful or failed) display in
the Succeeded or Failed fields in the expanded wi ndow. The C ose button
then changes to, the Done butto 1.ch you 1 $J UN 2003 VICO 00l 38033
PCT/ US99/ 31024 3—°E’? d ’sé‘ﬁté%"tV(LL&c-Fgg{eD Bhe Jobs Admi ni strator w ndow.

Del et RAg Si ngl erlashBborko = ded tehe("PLAGHGME"0S, the Jobs Admi ni strator 5 w ndow
i s accessed at {hephgavel.of;.tig. R R dal et uth )@ Jobs resource object.
The user then | ocates the job to deleté& and right-clicks on the icon or
text of the jab to display a popup nmenu (see Figure 51) and sel ects Del ete.
10 The Del sgzendiXhsg Wabh,0ws 1 kentidlies Plams r (HRASIEL BUKE. 128} . pTdY_hottd , NdOW shows
t he Job IDj%ng ode nanme of the selected job. If the user clicks on the
job, it is deSel’ected and the Submit button becones inactive. dicking the
Submi .5but t on del=et es the job, and the

strcpy(log_path,"pplogfile.log");
fplog = fopen( log _path, "w");
if( fplog == NULL )

fplog = stderx;

20
fprintf (fplog, "----~------------ Point product example ------
------------ \n");
les_jobid = getenv("LES_JOBID");
les_groupid = getenv("LES_GROUPID");
25 les_runtime = getenv("LES_RUNTIME®) ;
VA
** LES V1.1.0 New Env.
*/
les_run_number = getanv ("LES_RUN_NUMBER");
30

fprintf (fplog, "ENV. VARIABLE SETUP BY PTLES_AGENT : \n");
if( les_jobid I= NULL )
{
PtLESSatJobld(atoi(les_jobid));
35 fprintf (fplog,®.... LES_JOBID = %38 \n", les_jocbid);



15 wi ndow expands to provide a dynami c display of the status and t&sluM g009f
the action (see Figure 53). If the deletion of the job conpletes -
successfully, the j ob ID and node nane for the j ob display in the
Succeededobbgoesl. If the deletion of the job fails, the 2BCTAEYM024node -

.. hanme, and an error code for the job display in the Failed field. A running
total of submtted, succeeded, pending, and failed deletions displays in
the small Subm tted, Succeeded, Pending, and Failed fields. 25 Rerunning
Jobs The Jobs Admi nistrator wi ndow may be utilized to rerun conpl eted jobs
usi ng the sane paraneters. Either nultiple jobs or single jobs may be
rerun. When a job 30 is rerun, a nmev¥un number is assigned. In one
enbodi ment, | ocked jobs are prevented from being rerun via these
pr ocedur es. V10 00138033 - 71 5 10 15 ~ g, UN 2003 PCT/US99131024
Rerunni ng Ml t isgl(erebOBBoukaar e wwrou) ti pl e jobs, the Jobs Adm nistrator
w ndow i s accessed at the level of the folder containing the jobs to rerun
in a Jobs resource object. The folder containing the jobs to rerun is
| ocat ed, and a ri ghtfpelinekifpira, Ne. i-Clff_6ROYRIRt= b¥ \pheltnldderridspl ays a
popup genu (see Figure 54). Selecting Rerun fromthe popup nenu displays
t he Rerun Jobs w ndow (see Figure 55). This w ndow di splays the Job ID and
node nane of aff ‘ofetHE"fo8s' 8l "Etbd in the Subnit Jobs/Runs field and
provi des options forspgrentiiipnsy,t*hem L3 mkamet 0%8 he* Deketmind odes ; pr ocedur es
di scussed above,_ all_of t Lobs i folder are initially selected. If the
user clicks on jiaf(j (i) s,-(%iuf‘—ﬂn%blagsi'l Igg%lgd and will not be rerun. If the user
desel ects all of thef=abst (fphesSubnrit BESLEA HERARes Fnadtsi ve\n"A user nmay
utilize onfagofud Rembl);owi ng options in 20 the Start Date & Tine
specification area by: Cicking on the Run Inmediately button to rerun the
] obs imediately; O 25 dicking on the Schedule |ater button to cancel
the previously gchethd edr next aghatehtnpassad dnokthd empahs 1and 470l d t he j obs
in the Held Job Q X I .either inmmediately or
at a specified ?ﬁrfﬁgjcﬂgpﬁag't ﬁ%%ﬁd iggr?rﬁ %"?‘%ﬁ:or'e{v#gdow (see Rerunning
Mil tiple Jobs dfgcussediaprg@p:i++)18 JUN 200 V110 00l 38033 PCT/ US99/ 31024 -

- 7325 O dicking on the Run at button and type the date in the Job Start

Date field, or clicking op £, doWn aLIqat © SREES, SLDS1d7L e froma
cal endar,
}

/* To use the LES_API you always have to call the PEC TptlInit
20 function*/

/* to make a connection to the RtServer in main program */
TptInit (PPROD_API ,"V1.1.0%);

25 /* LES V1.1.0 adapt. Add CANCEL Function */
PtLESSetJobCancel( &cancel_ this_job ):

fprintf (fplog,"Update logfile name : %s \n®", log path);
/* Communicate the Pocint Products Logfile to LES Agent */
30 if ( PtLESUpdatelLogFileName (log path)==LESAPI_FAIL )

{

fprintf(fplog, "PtLESUpdatelLogFileName: Exrror #%d\n*");

35 /* Update the Point Product Status to Running */



5 then typing the tine in the Job Start Tinme field, or using the up1/8déj\$\’nr1‘ 2008

arrows to scroll to the desired tine. Note: In one enbodi nent the user -nust
set the 10 date and tinme in these fields using the tinme zone originally
~used t OV 0%380%% jobs. The job times in the Jobs resour cePebPe¥i31dy not-
- display in the tine zone where the job originally ran. 15 The sel ected jobs
are then rerun at the specified date and tine. dicking on the Submt
button reruns the sel ected jobs, and the w ndow expands to provide a
dynam c display of the status and results of the action 20 (see Figure 56)
The sel ected jobs are then rerun the specified date and tinme. dicking
on the Submit button reruns the sel etted jobs, and the wi ndow expands to
provi de a dynanic display. of fhe status and results of fhe action 25 (see
Fi gure 56). Ifmé ‘f%eb%F’ss = %{%neﬁosuﬁgée%sﬁ‘rlﬁfﬁ/, the j o ID and node nane f
or each j ob display in the Succeeded field. If a job fails to submt, the
job I'D, node nanme, and an error code for that job display in the Failed
field. 30 A runni ﬂ,? total of subm tted, succeeded endi ng{, and failed
reruns di spl aySPFFtHEPRbAPPEaRs, TR SEREHR I %HHF#%?‘“&% B3 1ed fields.
1 8 JsJ N 2003 i¥| z @t0B4upBAB3robst3tudLCHWISIRI ] R iRer v nEr Bangl e Jobs To
rerun si ngl e jobs, the Jobs Adm nistrator window is accessed at the |evel
of the job to rerun. After locating the job to rerun in the Jobs fol der,
the 5 icon or tlext of the job is right-clicked to display a nenu (see
Figure 57), and Rer%rhf@té@b@gé,G'@tLﬁgL?QL@é’doQgtgdﬁg:R@Jﬂég wAls) Wi ndow (see
Figure 58). Thi,s wi ndow di splays the Job I D and node nane of the selected
j ob and provi dés options for rerunning it. Cicking the 10 job deselects it
and the Submt button becones inactive. Simlar start date & tine options,
as di scussed abqve r vayj L i ckin t Supmi.t. _button
reruns the job./QAsmG\nét %otil %agghe%‘ln;%g?ﬁnn gﬁ%fo g;gf?qﬁlg \r/]m&r?dogv t§a£xpands to
provi de a ‘@yREHiceté#PspPlay of the status and results of the subnission.
Cancel i ng Runs /khqitis@he Gy W&EN1 he Jobs Administrator to cancel 20 a
running job. Thg user can cancel nulti Pl e runs or single runs of a job.
However, some grod &P s Helf SEaftordi P ot KAt RE Eapidi 1M¥yPluring a
critix@al sieaged ok &/j ob, which does not allow recovery, makes recovery
difficult, or r qggr&s“ggat t he product 25 specific procedures be followed
for recovery. nceltng Miultiple Runs To cancel nultiple runs, the Jobs
Adnmini strator i'Y accessed at the |evel of the fol der containing the runs 30
to cancel in a JoRSofas orEdRa0ly QGt cnd\fibela laagatinNgumeRUNNI Ng Runs fol der
containing the ryns to cancel, a right-click on the icon or text of the
fol der displays a’popup nmenu (see Figure 59). By selecting Cancel fromthe
popup2@enu, a Cancel 18 J U N 2003 V10 00l 38033 PCT/ US99/ 31024 - _

£flush(fplog);

fprintf (fplog, "Get Point product Parameters: \n");
rc=PtLESGetProductParms( 360 /* TIMEOUT */ );
25 if ( rc == LESAPI_FAIL )
{
fprintf(fplog, "PtLESGetProductParms: Error %d\n",
PtLESGetErrno());

30 /* Another call to communicate the progress of a job
*/
/* to the LES AGENT */
fprintf (fplog, "pp_example:Update the STATUS to
MY STATUS_ABORT = %d \n", MY STATUS_ABORT);
35 if ( PtLESUpdateJdobStatus (
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- 74 Runs wndow is displayed tree Figure 60). This w ndow di spl ays the

Job I D, run nunber, and node nane of all of the runs selected in the Submt
Jobs/Runs field (see Fig. 57, for exanple). 5 Simlar to_the EEIete Job
procedutMOLOBEIP of the runs in a folder are selected ini E¥HUSY3 4% ¢l i cking
~on arun, it is deselected and will not be canceled. If all of the runs are
desel ected, the Submt button becones inactive, etc. The Submt button
cancels the 10 selected runs, and the w ndow expands to provide a dynamc
di splay of the status and results of the action. Mnitoring the Progress of
Jobs 15 A Progress Monitor is provi to view infornation about a current
phase and overall progress of any job run by products using the POEMS
Schedul i nQ,.SesMi.ce Lvi ucts publish events regarding the

di fferent g‘ghg'fsﬂgggo?%%gi rbﬂﬁggéfﬁ'?'ﬁg Progress Mnitor 20 subscribes to these
events and uses the fesulting data to provide the user with information on
the progress of the | ob sprihersfacyfiGLps®GRessbisdenis:f i er xxand the job
phases th%%\g%x be nonitored are dependent on the 25 individual design of

t he product ‘Usi’'ng the POEMS Scheduling Service. Accessing the Progress
Monit 0¥ The Progress} Monitor nay be accessed at the 30 individual run | evel

in the Jobs Repositofy -BRaRUtste it Gtheus E@ PR GFoduBE Hrogress of a job,
a user first finds the run of the job and I’Iﬁ t-clicks on the run to

di spl ay a popup menu/{ 858 defdRRd t8 PP-SEHESSt ThGAILED - 8P FFEMPBHDI/Wa 001 38033
PCT/ US99131024 - 75 :fgiagf &3S of/oppt exarbnem tupeapophp émenruschpl ays the
Progress Wtor (s Figure 52). The Progress Mnitor is configured to

di spl ay tﬁ%pﬁgf15&kﬁ§nfﬁgbrnation: Nane of the current phase of the job. 5
Job I DOand run nunbePtlLESHpds t2Rdl thtanemiP8L FA-EPhe current phase of the job.
Current phase nunberpaR@pt & ol biBal(gRining in the current phase. 10

G aphi cal display of the progress of the current phase of the job and the
per cent age conpletedﬁHF‘FﬂQ’current phase. Graphical display of the overal
progress of the job fénekusiveg)all phases) and the percentage 15 conpl eted
for the entire job. Lgiqqg‘enbodinent, the contents of the main text field
vary according to the design of the product that scheduled the job. 20 The
name &b the curtent phase of the j ob can be viewed fromthe title bar of
the Progress Monitor wi ndow. The progress of the job's current phase is
determ ned by viewing the main text field in the Progress Mnitor w ndow,
or viewing the Current Phase 25 Progress field in the Progress Mnitor

wi ndow. Bl ack bar :daketneskeyd etgriapbhoaktyingi dofiagdtdegophate mriogr ess. Thi s
field also provigd rcent | eted of the job's current phase.
The progress for toeggﬁfggggﬁgggggzéggaed using 30 the Overall Progress
field2 the Prdfgress Monitor wi ndow. Again, black bars are used to

graphi cal |y di sptaychbe Merdlds k@P'va1dy @diLssy and the percentage

conpl eted for the Qntiretkpb. 18 J UN 2003

num_3items=PtLESGetNumParms () ;
if( num items==LESAPI_FAIL )
{
25 fprintf (fplog, "PtLESGetNumParms: %d\n",
PtLESGetErrno());
}
fprintf (fplog, "No. Parameters raceived:%d\n",num items);
num_itemsenum items<MAX KEYS?num items:MAX KEYS;

30 fprintf (£plog, "No. Parameters received:%d\n",num_items);

/* retrieve an print the key value pairs */
for(i=0; i < num _items; i++)

{

35 /* get the length of value in the key-value pair +/
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i nvention includes a nunber of troubl eshooting techniques. A nunber of ~
possi bi hibbesesy cause a failure to delete and rerun jobssr/Q5sFAMEl 5
specific runs of a job. If a subm ssion fails: Comunications to the | ocal
“and central repositories may not be working. Verify that you can -
comuni cate with both of the repositories, and 10 then submt the request
again. The user nmay have attenpted to cancel a run during a critical phase
of job execution. The specific Provision product being used may prevent fthe
user fromusing the cancel feature-tg4avoid a 15 potential conflict. The
POEMS Schedul i ng Service agent (ptlesag.exe) nay not be running on the
node/ machi ne wher e t beemsbperiscesrdrasatead.en\Vieswsf gl hat a schedul i ng service
agent is running on F‘Q?t lggghion?, and then 20 submit the request again. To
verify that a Schedu md’ ervices agent is running on a node, a user

sel ects Tools Monitdr Service Managers fromthe nenu bar to display the 25

Director Service Manager onkdn@kidM RSV tbSeetFiegdl €nbIpiuel Bevarsor may click
on the plus sign (+) or double-click on the text of Service_ Minagers to

display the list of servidé hef¥gt¥s *Bh P8FPPEFENt nodes. O [ €king on the
text of the service nmanager for a node 30 brings up the right side of the

Service Manager Nonitor wihelpioiqmblon.{or idis 5 0gran beshdlng on that

node (see Figure 64). The present 1nvention has been describ in reference
to the POERBSMEhEHIN)I ng service utilized by 1 8 J U N 2003 V1' O 00/ 38033
PCT/ US99/ 31024 - _ 77 _ the Plsatininesitd, e roirgdatabasecdy 0ducis. However,
t he te]gqchi ngs of the present invention MRy be a‘ggl_i ed to any individual or
suite conputer or other products H8EPIGVr B Y/ fi | ar services. Therefore)
the present 5 invention i ®lret/4 prirdtedut che Bgeodfine daine*/of products or
type of products (point product riftrfq\ﬂ')ggqn products, or databases, for
exanpl e) and apply to any conpufer processes or applications in general.
The present invention may be conNBHa@AEex%Ed:i npl EeMsteed udting=%s
conventi onalenggen@kal purpose or a specialized digital conputer or
m cro cessor programed accorid%‘g}g tg t he teachings of the present
disclostre, as will be apparent' & 1HOsRARErPEIVin the conputer art. 15
Appropriate software koding can readily be prepared by skilled programmers
based on the teachings of the present disclosure, as will be apparent to
those skilled in the software art. The invention may al so be inplenented by
t he preparation Yof application specific 20 integrated circuits or by
i Nt erconnect i ng /anpay 6pt ithkejdetiind Ofe CRARVRBIHeRNAdcetOEPOERENt CircCUitsS,
as wll.be readily.a rent ,to those skilled i he T sent
i nvent%%n i ncl uc#é’%lgpg%ﬁ‘p?ﬁ'e%e%erigagaan?chlibr odug%é\rﬁhi%ﬁg?%t‘;;%éggswe medi um
(medi a) havi ng ifnstruett 6rist gtlora@d t ke eoniive whi ch damkbe us&du Bo program
a conputer }QnLpehkhaim IYesfecbuRi@r65ses of the present invention. The
storage medium can include, but is not [inited to, any type of disk
i ncluding 30 floppy disks, optical discs, DvD, CD-ROVs, mcrodrive, and
magnet o-opti cal /h akstheROMRL1 BANDmmiRROMS , t HREPREM e s s DRANMB  ob/RAMS,  f | ash
menory.,devi ces, neg,i c cal cards, nanosystens (including nolecular
menor y2$Cs), or /alﬁ%t%/hﬁe’“o# A%gﬁifa or Gevi ce suitable for storing
fprintf(fplog, "Update Job Status to STATUS_COMPLETED \n");

if ( PtLESUpdatedobStatus ( MY STATUS_COMPLETE) ==LESAPI_FAIL

30 fprintf (£plog, "PtLESUpdateJobStatus: Error %d\n");

/* Before terminating call PtLESExitStatus */

/* Communicate exit status of point product */

/* pre defined to PP_SUCCESS, PP_FAILED,PP_PREMPTED */
35 /* free the internal structures allocated by LES_APIw/
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Stored on any one of the conputer readabl e nmedi um (nmedia), the present-

i nvention includes software for controlling both the hardware of the

gener alWg 0pia83dse/ speci al i zed conputer or nicroprocessor PCHHE¥WP24enabt i ng
..the conputer or microprocessor to interact with a human user or other
mechani smutilizing the results of the present invention. Such software nmay
include, but is not [imted to, device drivers, 10 operating systens, and
user applications. U timtely) such conputer readable nedia further

includes software for performng the present invention, as described above.

I ncl uded in the programm ng (softmaré) ‘of the 15 general/speC|aI|zed

conputer or mcroprocessor_are software nDduIes ti t he

t eachi ngs of tﬁ@rg'}tééé‘h]t"gr MRS | BYP-OF st Pud Ay Suf%uréo %‘?%Sgedp‘?o,

appl i cati erups_ @gewminnl: i nterfaces for G aphical User Interfaces, Job
Schedul i ng, Jobk batd VBNagesER s ( n_%UgQEgggim nistration, a command |ine

i nterface, calendarlng functions, and comuni cati ons across a network. The
sof twar e modul E&LESReIEFy@RERRj 0b schedul i ng agents operating on i ndi vi dual
nodes ®n corrput/er témahi € @Bnidith B daekwddeer atyd nodul es for the display,

st orage) or é?%gnu |cat|on of results according to the processes of the
pr esent |nvent| ¢h of the above-described APls are conpil ed and |inked
into specific poilpte@Fpdellcts, Provision products, or other applications
utilizing thoseABLs (9, 30 perforn1the present invention. In addition,
configuration files are maintained for setup and operation of the invention
and rep05|¥6rF%%°éH€”ﬁalhtalned by the invention. GCbviously, nunerous

nodi figati ons and vari ati ons ~ 8 ,~ UN 2003 WO 001 38033 PCTNS99131024

79 of the present invention are possible in |ight of the above teachings.
It is therefore to be understood that within the scope of the appended

clai ms, thechedehingvimPOEMDracti ced ot herwi se than as specifically 5

descri bed her eifpe rBsdnbl N 200, 0043803DoRET/ USAGEABLAea SO ~ CLAI MG
What is clalned | S A job sched%%% §V|ce for eduling jobs to run
ngBF

on at | eastt b%ézﬁﬁﬂéi6¥”éﬂnF§§§Pc@né HaeﬁlﬁﬁFBFﬁ1ac8ﬁBPg¥ing:
15 (POEMS Scheduling Service Job Scheduling Window, Figure

10) or a property page (Job Scheduling tab property
page, Figure 11). Other embodiments or arrangements of
GUI windows or pages are also applicable, for example,
using pull down selection menus instead of radio

20 buttons, as just one example).

The GUI interface allows user input for scheduling
specifications for a job to be submitted, including:

- Immediate job run.

- Job run at a later time.

25 - Starting time and date of the job.

- Recurring run intervals for the job.

- Create or select a scheduling calendar.
In addition, the GUI interface allows a user define or
modify a notification script.

30 To start a job, a user enters a job description in
the Job Description box, selects a run time as either
immediate, a later time, or start date and time, and
then Clicks on OK or Finish.

POEMS has several features for providing the



an enterprise scheduling agent installed on each node and confi gurfe$ JUs 2003
| aunch execution of jobs 10 submtted to the agent; a presentation |ayer:
configured to accept and validate paraneters identifying at | east one job
to be WMAYB808Y for execution on at | east one of said noBeEUSEI0IS a job

.. schedul er configured to allocate at | east one job based on said paranreters
and submt the allocated jobs to at |east one enterprise scheduling agent.
20 2. The job scheduling device according to aim1l1, further conprising: a
j ob data nmanagenent device configured to maintain job data and job

hi stories of jobs submtted to each %nterprise schedul i ng agent. 25 3. The
job scheduling device according to élarn12 wher ein said job hi stories

i ncl ude infornatl Qn _re Lye ro ach ent %e fgdent
regar di ng eRPAPRS Fet ﬁég ébgaéﬁb%n E 306%&[ e nj?&bhee 3‘31 1'Ng device
accor di nginoF Oaicm 22 ahenéﬂ-ndsamd qadlen@atra irsa paparisiad cfém ciatiss utilized

by said j | er ] S EHBdt to said
enterprlsggééﬁgggﬁl The §815Qﬁ&ﬁﬁﬁ%0§§$%%r0%?%5%%§9PCT/USé%f%%%24 - 81

agent. 5.d¥RECRER @@ﬁé@tﬂsl R§ dodil@®siccording to Claim 1, further

conprigsi ng: 5 agg0Bchi her ¥ BReSbOkY hldtantayeshddetday] Qig»s el job
hi stori es of obs subnlﬁted to each entgé ri se schedulin ent: wherein

each enterprlse SELREHUF AT agent CeBNpPi SBET S48 A agent” R cat or
configured to sgatleandthecei vetmessagesadveinueentcsaihe: jraxtschedul er and t he
enterprise schedul i ent, a job manager configured to setup, |aunch,

run, and nanage j obs Su nltted to the enterprise scheduling 15 agent, a
data manager cofeilgatetheo<updsteonand dulvd oyt £49 rds VIS hi story
reposigtory, ang,dipw | evel APl configured handle internal functions of
said enterprise scheduling agent (LES 20 Agent), file nmanagenent, and
nmessage handling functions. 6. The job scheduling device according to Caim

5, further C0nmlirsdélg:he?@cmmserg@ﬁéumlsﬁ@og@wi@@t@éhwmmumﬁbt 0
construct %nd communi cat e mssigei en sai d §§ sghedul er, and each
& SHERL

enter pri s& sEREEHT %G anf: S J]O(S’b (%t ASnRAh8 de¥PEe %onfi gured to
mai nt ai n jl@lmahl stmmees»foftljmbsemmcre thedet @seat:he3®tamt:em i semgchedul i ng

agentyc q gé}égac%fkgﬁ%rgqgmgg ﬁg en?erpald j ob history via enterprise

connunlcator messages, sent rom rise scheduler to said job data
managenent deviR&curring joky mupposay be set for a wide array of

intervals, including:
*None - Used to schedule no recurring runs for the
job.

20 *Minutes after each hour - Used to schedule
recurring runs for a job each hour at a specified
number of minutes after the hour.

*Hours - Used to schedule recurring runs for a job
at specified hourly intervals.

25 *Days - Used to schedule recurring runs for a job
at intervals specified in days or every weekday.
*Weeks - Used to schedule recurring runs for a job
at intervals specified in weeks on the selected
day or days.

30 Months - Used to schedule recurring runs for a
job at intervals sgpecified in months on the
selected day or days.

*Years - Used to schedule recurring runs for a job
every year on the specified dates.



W4 001 38033 PCT/ U599/ 31024 - 82 7. The job schedul i ng device accold AEN 2903
Claiml, further conprising: a command |ine device configured to accept
commands regarding adm nistration of jobs submtted to 5 prise
_scheduﬂWﬂﬁoéégﬁts; and a job adninistration device confiaéﬁgaﬁﬁ%&& -

- comuni cate said command line to at | east one of said enterprise scheduling
agents for execution. 10 8. The job scheduling device according to Claim?7,
wherein: said comands accepted by said command |ine device include at

| east one of delete a job and all runs of the job, cancel a job's run, Iist
all jobs, list all 15 jobs by at least .one of product code, status, and
node, and rerun a job imediately. 9. The job scheduling device according
to Claim8, wherein: 20 said comands accepted by said command |ine device

i nclude context, ,variahles; and. said enterprise_schedulin nt. converts
said context varPiBfes adtSFHHT 15 XUt Of o 38% fgﬁeggﬁgﬁeters, and
execut es sa dwommndele2bel0 mithe §0le Sohededcinghdevi dechedodei ng to Caim
1, furthe 0 Lsi,ng; it o] { ce qnfigure .prvi de a
connunica%P%ngppkéybg?ﬁggggé i5gén?g$%¥?§%jécﬁggﬁ%kﬁgAégrggéﬁfgand at | east
one prroduén saBAPiengefobs tivksasghiedhlehedal | Figh dEMaE®: WeeTei n sai d

poi nt product, LRMiC € heORBENLEaNHeS rlin0Pn st A4S, 14 Gblegf | | @1 g88tup, cancel,
j ob paraneter functions, and requests between each enterprise "I 8J UN

2003 W- 06/38F8YIPEH BSoFPemms of @8 IR FERAT NG Ldchtr BhEVEHYd at | east
one produ@ay llscibeujeb tsehedelcurg icevi fen adewrdivag t inCdaiya)10) furt her
conprising;. a_joh admni.stration_devi.ce configure t 5 _command |ine
i nputs ang’l%ﬁ‘iscgfgv i @@hﬁé‘ﬁﬁ‘pllienggi%p% S %‘% ufée:%s © & enterprise
schedul i ngagant weekj otn ddta redmgemenh devispecddiifd garadtt clate ntain j ob
hi stories Qleddn SURMAtedoLoreand ealer Pubsesalieduld ng,agant, and 10 an
enterprise ponnunlcator_con?lgure to send nessages between at |east one of
said j ob JCHBHE &) PFOVAASS Gduexagediecef fobrRdmFREdE+ed i oh W8vi ce, and

j1 gblcziat $hrwag,e_ : rr@ﬁuédlemiyce%ﬁnfdh%aq&brﬁfra _S@é@h‘@@\liiﬁépﬁ:ie?%rf&ﬁhgﬂtﬁdrﬂg agents.

: e j.ob schedulin evi ce_accordi to Jdaiml, further conprising:
an ent er pri’SeE T ﬁrgﬁh%)onfi%iﬁ%’aetjo&gﬁﬂi’%%ﬁbse}baé?%@ aid job
schedis er zand okachchédaaed 20center ponte schedidn ngnagéuns. 2I5kh The job
schedul i ng 4yl 66 &G0 4L 0G0t 01 AL 120 WASLE 1% years) .

Notification Scripts

As discussed above, the GUI interface provides the

20 user an opportunity to define, modify, or select a
notification script. Notification scripts are shell
scripts containing actions used to automatically
provide notification about Jjobs and Jjob status
information. Other functions may also be performed by

25 the notification scripts, for example. The point
product application executes the Jjobs notification
scripts. The product application documentation should
include detailed information on actions taken upon job
completion or job failure.

30 Notification scripts may be constructed for
tables, tablespaces, and indexes. When constructing a
notification script for notification of a completed or
failed job, variables of previously assigned values may
be utilized.



.| east one

each enterprise scheduling agent is registered at 25 a specific nddeUszg
addr ess that identifies each enterprise scheduling agent wth a unique
datagro @g sai d enterprise comunicator encodes each prga%38810%4t h- at
3es ination corresponding to a datagroup to direct each message
to at | east one 30 enterprise scheduling agent. 14) The job scheduling
devi ce according to Claim1l, further conprising: 18 J UN 2003 MItO
00/ 38033 PCT/US99131024 - - 84 a local job repository installed on each
of said nodes; wherein: each | ocal job repository maintains job and job 5
hi story information on each job subastted to the node where the local job
repository is installed; each |ocal job repository is updated by the
enterprise sch@ﬂelNagu&gemnﬁrﬁneﬂéexhxmablmsn@de mhersanhednmﬁﬂ j ob

rep05|tor& %§n gsta&hpd an §§E g io tion,dncl

or
par anmet er s neéeded to executgpeac [Ke) Q% QPIob schedul i ng &EV|ce
accor di ngnpbiCighmion, surxm%rfadm§r|5|ﬁg uﬁera ey digbimandd@rent device

confi gur ed,i Qe BRIFRLAIhd AP H1d ey oéhé@@sfasyégl t bad tt@le%@qrseent erprise
schedulln%pa gent; and a synchroni zi ng devi ce caonf |%¥hed to nchronlze each

| ocal 5 ob épH%F%éP}eﬁnﬂﬁ-FH€ P66 1AL ERER PBS SSE Lini i d job data
managenment devigengl&hdde jelrisehedul imgadevséeer aeaotidhngdmigd ai m 1,

further cQ r|S| rogress,_mnpni.tor nf i d to monitor .and 25 displ ay

execution® Pgﬁs?a%ﬁeg8rlgalﬁofﬁﬁ§£%hﬁﬁ%§l 5l ProyredE noni t or

provi des aiwcseuallfdesphayvaﬂuesaxnaydwtadsxgneecmrt@ft@l\caqnbola&m a current

phase 30 qf,,sa ob; A perc a t éﬁ&é&j d er cent age
conpl ete g sa%eg l(?ur;]ent pha%glLtl r(%% I%faCZ%O u0 00l 335833]60@

PCT/ B$09/ ZicopdeLign srriptheoy odplscﬁ@MMgsempée agccrtrmyined d aim 1,

further CQ@thgl@g@d%@tagwgyyﬁétﬁﬁwlce configured to accept login
parameters froma user  submtting a jo
Table 11 provides a llstlng of established

notification script variables, including a description
of each variable.

15 TABLE 11

This Script Variable | Represents This Value

%C (JOB_ID) Job identification number
$C (GROUP_ID) Group identification number
%C (HOSTNAME) Name of the host on which the completed

or failed job ran

20 %C (INSTANCE) Instance name on which the completed or

failed job ran

%C (USERNAME) Name of the user

%C (CONNECT_STR) Connect string

%$C (JOB_OWNER) Owner of object whose job completed or
failed

%C (OBJECT) Name of object whose job completed or
failed

25 %C (PRODUCT_CODE) Product Code
%C (PRODUCT_VERSION) Version number of the product

%C (DESCRIPTION) Job description




5 wherein said |login paraneters are utilized by an enterprise sch‘b@luNNwQﬁU'a'
agent to |launch and execute the job submtted. 18. The job scheduling
device according to 10 Claim1, further conprising: a notification

scri pti NP ed80B3e configured to execute a notification scAGHUSRRGING -
-instructions for notifying a user of status of a submtted job; wherein
said notification scripting device 15 includes facilities for creating,
editing, and selecting a notification script for a specific job. 19. The

j ob scheduling device according to Claim1, wherein: 20 said presentation

| ayer includes, a GUI interface that accepts user inputs for scheduling and
specifying a job to be submtted; “wWhéréin said GU interface includes

f . | . t c faor . caoloectiaon and ~croantis An nf Ao chedidd i ma . ool anday 25
aCI I I e T OT JCT CUtC T Ul ANy orfr coar rhortr- Ur. o \J\lllbuu‘[ rrryg - varciriuars

sel ecti on} e¢ (Fuast sadiprRIlat e anpiNdtifecatsehecduitdngoftieguithenggiueb riun
interval s{ and sel ection of a%.ée d,haggejmlgy&tlgg emkd€ j ob scjhedul i ng
devi ce acg¢ording to 30 C aim rt conprising: a resource nagenment
devi ce co1fiqured to_enabl e a@%@éﬁsﬂbepébate and _view jobs and jjob runs.
V10 001 3803 g6 18J UN 29%2 L /clé§§9'13£%§entmg2éhe I{;ge jgb schedul i ng
devi ce ac¢or dTYng to Caim?20 I - SAid Tesource managenent |device
includes an RM GUI for defin| iep ahabijceeterashresirittPig a job, having, 5 a
general prQ age haV|1 t..fi for a | abel identifyjng the
job, and & gg@a‘rr?%v —of g?snt%,wa?ﬁeegé%&-fpl-m%pem—es—page havi ng a
sel ection fa;cejstszoLE)l denti fy N ablé CRigNed reptiesenttr ng.ghe job, 10 and a
repository page having a sel=c&nn15£5&]d for identifying a tine gone for

di spl oft4-eb—t++res—22—Fhe 55 quﬁpuu.iugrdev+cc—accordkﬁg te' Z5 Claim
21, wherein: objects defined by sai d resource nanagenent device conprise, a
hi erarchy of folders including at | east one of an all jobs folder, a jobs

by gr oup fol der i @0% i 20 59960 Fg%EonaanQﬁeb&UEr%&%f%@leder a j obs

by type folder, and a ] aobs use . The job scheduling device
accor di ng %%%%%QWW%@%G%EES} ¥Badey déFS RéPHdBs125-fol ders,

i ncl udi ng, Tigd Nt 1 § DOSE By §é:aipt5s fod itesw | 431608 holiseregardl ess of status
and associ at ed *éﬁiiﬁ of eac ob., aqﬁgél r ?S by status zol aer

~. istny ions 30 ¢&§QQ?¥&eﬁQJ rﬁﬁﬁuﬁ tohpre?ed"FtReI%Fai | ed runs,
not started runspdipcaehpd edhe mnplem:mgoruﬁailand stoppgodbr.uns, a held
jobs fol der |i4j,0q d obs hhatoAedield-apd cami ks sshedyled forea later

time, and

specified in this window.

*Specify the path for the notification email
15 address used to inform you of the job's completion

or failure,

In each of the Job completion script box and Job
failure script box, a user may enter any of the
20 predefined script variables to modify default script,
or simply type in a full path location and filename for
a notification script.
A full path location for a user or notification e-
mail box address is typed into the Notification email
25 address box. This method may be utilized to assign
notification routing addresses for a pager, email, or
phone number to deliver the information about the
scheduled jobs to any location.



W O 001 38033 PCT/ US99131024 - a7 a schedul ed scheduled to run. jol}s8 fJgPoF(ggs

listing jobs that are 24. The job scheduling device according to 5 daim1,
wherein: said presentation |layer includes, a strategy scheduling w ndow
_confi guVOPOBE3A| | ow a user to view) create, nodify, and GETAISEYSWhtdul es
-for a strategy. 10 25. A nethod of scheduling jobs across nultiple -

net wor ked conputing platforns, conprising the steps of: determ ning at

| east one job based on job paraneters for at |east one job to be schedul ed,;
15 sending said at | east one job to at | east one scheduling agent

mai nt ai ned on a sel ected nodes of sai.d conputer platfornms; and executing
each job on the sel ected node under “managenent of said scheduling agent. 20

26. The nggggguggﬁgrgi 19 &2l m 25, further conprising the steps of:
nDnitoring‘pTUgTESS‘UfE%hE—EYECutLng job; and displaying said progress on a
progress noni t&r. CagepdarTh&eqechd®ac Wrioly t G aifmPT e f u?rqprher

conpri si ng-thgssher efrdreaddidiar eastet pPAcandpaokiigker ¥ afisacde job in a

job history repository. .1 8_,! t~ N 20D 30 28. The nethod accqrding to
C ai m 27, tZ%Grt d%%h%?‘iisict‘?gl%rsct epR®f: TRY | Pgi it jBBtgat%%nagerrent

devi ce foeurreht8jodbU NURGGE WD G380 3: POET/1IS00 M3k - a usd88
retrieving status nessages regarding each job sent froma scheduling agent
of a sel e€f&d node of said job, and updating said job history repository
based on sai d 5Cseatesampsvagedeng@r .The net hod according to C ai m 28,
further *Edit an existing calendar.

*Select a previously defined calendar.

10 *Delete a calendar

To create a calendar, a user selects the Create
button in the Calendar selection window, which invokes
the display of a Create Calendar window (see
Figure 21). The user f£ills out the ID (a name for the

15 calendar) and Description fields.

The user may select the following buttons to
select the month and year of a date on which the job is
to run:

*Select the >> button to advance the year by one.

20 *Select the << button to decrease the year by one.

*Select the > button to advance to the next month.

*Select the < button to move back to the previous

month.

25 By clicking a day of the month, a red border marks
the date on the calendar and the complete date displays
in the Selected dates field. Multiple days may be
selected.

Existing calendars may also be modified by

30 selecting a calendar first by clicking on its ID or
Description in the available Calendars list in the
Calendar Selection window and then clicking on the Edit
button (see Figure 22, for example). Once the calendar
is displayed, additional job run dates may be added by



conprising the step of: maintaining a |local job repositories, respetiJJiN 003
10 on each of said nodes, each containing job and job history information
for each job submitted to the respective node. 30. The nmethod according to

Claim?29, further 15 conprising the step of: synchroni zi b hi story
repositB?&mW?Fﬁ each local job repository. 31. The nethogggégggﬁ?%g to
Claim 25, wherein 20 said step of determ ning conprises the steps of?
retrieving said job paraneters fromone of a product and a user interface
that collects said job parameters; validating said job paraneters; and 25
all ocating a job based on said job paraneters. 32. The method according to
Cl aim 25, wherein said step of sendigqg.conprises the steps of: packagi ng
said job paraneters in a PEC 30 conmunication format; and transmtting the

packaged pebeparagehensthr oM aneonputddi | atf elsawharia isaisk j ob paraneters
are deterninestéo sai d gchedu ingﬁag nt gaintaighgn tge §3|6%F6d node. 1
8 J U N 2003 WBbFSB053S.- >89PUPEFFUSE9RSYHYF°353 S TRE hePKod Sécordi ng to
C ai m 25, wher efaleatdtse ep< dbutxenutd nie corrse S e steponef,; setting up
e oot oot ed_nede; L8 bR, a0 SpPLLEAL) CDPLROL AR IR ILed sl d ] b

paraneters; 5 eXécuting sai i'cation programon the selectéd node; and
moni t & i ng progfedscof thai d hppltioratticomoysl Mg céxECuttd® PEEV34LUSThe met hod

according to Chajgpi2S.addurther conprising the steps of: accepting a command
line for adm nistration of jobs submtted to said enterprise scheduling
agents; and 15 communicating said conmand line to at | east one of said

ent er pri seneehetid i igedgeni 8kEobrexattd:on. o85thdhaomehhod 2acear ding to
Claim34, further 20 c rising the ste of :_ subsii.tuti ont ext

vari abl es B9 &nacrg?ﬁm Icfahtégvﬁri ht}beat(gaslb G4 (‘)iﬁlésari% cd(;&mpglxrkevari abl e and
the jidb tddie atismiaterad; tkmdSekecoedngathe ddmdund |Thee.al®s/86. The
rethod aceaildi g, Fellcey Jhiinen CoNRrastog £0¢ Alepi gl cgpmunl cating

data, including at |east one of job status, Jo up, cancel, job
par aret er 33 farrtdorslavel Fediest8eiortadi ¢ ERs af betdeen a product

Dates may be deleted from the Selected dates list
by clicking on calendar numbers marked with red borders
15 to deselect. The border on the date disappears when
deselected and the date no longer displays in the
Selected dates field.
The OK button saves the calendar and exits the
window. The edited calendar is then available in the
20 Calendar Selection window. Clicking the Cancel button
exits the window without saving changes to the
calendar.
A calendar may be selected by clicking on the
Select button of the GUI interface (Job Scheduling
25 window/property page), which displays the Calendar
Selection window (Figure 20, for example). A calendar
is highlighted by c¢licking on the calendar ID or
description in the Available Calendars list, and then
clicking on the Select button (or double clicking on
30 the ID or description). The calendar selection window
then closes and the selected calendar ID displays in
the Calendar ID field on the Job Scheduling window ox
property page.
A calendar my be deleted using the above procedure



and each enterprise scheduling agent. 37. The nethod accordi ng t § 8w 29035,
further conprising the steps of: 18,! UN 2003 W 001 38033 - 90 -
PCT/ US99/ 31024 - registering each enterprise scheduling agent at a node
addr esswblyaizsgsdenti fi es the regi stered enterprise schedubcmgsagents wih a
_uni que dat agroup; comruni cating jobs and job adm nistrati on commands .5 and
requests with each enterprise scheduling agent via nessages; and encodi ng
each nessage sent to a recipient enterprise scheduling agent with at | east
one destination corresponding to a datagroup that directs 10 said nessage
to the recipient enterprise scheduling agent. 38. The nethod according to
Claim 25, further conprising the steps-of: 15 retrieving autol ogin
parameters from a user scheduling an auto]ogin éob; and | aunchi ng execution
of said jBY GLillGkingg e dPEUEEPoRYT IRaY ahte?’d ¢ 39re TRELMSthod

accor di ngpherhatrod8chbuchhendaengelstagohheiatieps of @ retrieving a
notification script for a job being submtted; and executing the
notification script on at |east one 25 of conpletion of said job and at a
request edsSstatagyp8chedud@ngThe net hod according to O aim25, further

conmprisi ng theﬁé‘é?ét%ﬁ éghéag‘iﬁtni ”Qiﬁgé&}hﬁgUg&egi%he%awe%“?i fying at
| east "on of execution Ynes &nd i ntervars for at |east one of Said j obs;
and executkpgtsai JBHBY orPBefieteed Aodesuaest He1 i restAAGSBit-er val s

identifiegpin dhRRAlEnddategy lusSndoR NsZQ@doeQ 0HSB083 po itk o
PCTI1 US99131024 - 41. Therng%qd according to Caim?25, further conprising

the st epsPEPIUFEovAG AGCHdEScFIFHITEN28F at | east one of said jobs,
including a winl tefeglieschuptban.if pabeldedndoan drdaoingeheaiad to

repr?%ents% Egdfgxfo%ng current strategy, which invokes the Job
Scheduling window/property page (see Figure 24). The
Job Scheduling window/property page is then filled out
for the new schedule.
An Edit button is provided to modify an existing
15 schedule for the current strategy, which invokes the
Job Scheduling window/property page available for
editing a selected schedule.
A delete button is provided to delete a schedule
for the current strategy. A user first highlights a
20 schedule to be deleted and then clicks on delete. A
Delete Schedule window prompting for a clean up script
is then displayed (see Figure 25, for example).
The user may either delete the schedule without
running a cleanup script by deleting the text (if any)
25 in the Name of a shell script or other process to run
to clean up associated files field, or delete the
schedule and run a cleanup script by typing a path and
full name of the script. The user invokes the action
by clicking OK or returning to the Strategy Scheduling
30 window without deleting by clicking Cancel.

Job Management Services
The present invention includes multiple job

management services that are presented in an easy to



identifying a tine zone for display of job tines. 42. The nethod ggégph?%%

to daim?25, further conprising the steps of: 10 placing infornmation about
job times and status in an object containing folders, each folder

i dent i fwong3smixat egori zati on of jobs contained therein, TGRUSAIMER4 an all
..jobs folder, a jobs by group folder, a jobs by node folder, a jobs by
product folder, a jobs by type 15 folder, and a jobs by user folder. 43.
The net hod according to daim42, further conprising the step of:

organi zing said all jobs folder to maintain 20 additional folders,

i ncludi ng, at |east one of, an allégobs any status folder listing jobs
regardl ess of status and associ ate®3 ob history of each j ob , an ali runs
by status folder, |Ijisting,jobs 25 accordi to_status, including conpleted
runs, fai'f%% Fﬁﬁ%,lﬂB?lgfg?téﬁrF@ﬁs, pregﬂﬁtear?ﬁﬁgi rbﬂﬁ?%@l?gns, and

st opped rutslizedebd Jaixs fesdercti sbijrgt) ais &habware betrectod can be
schedul ed_f | at e i a 3 C J L sting jobs
that are ps%ﬁ%ru e%st%d%}dg?f}ﬁﬁgq'hgr%%?hggggéggr 3?%3 é%&g?%?én% 25, further
conpri si ng t heAstepsinfeprdnding st ¥esegycscRBIGGNGntd $hg U N 200 WJ
001 38933 HC-betbrf SI9131024 - n82  WeRdawnt hathal | gyl wiser $8pvi ew,
create, nodify, and delete schedulés for a strategy. 45. A conputer
readabl e HRBFESMEAY| FySESinstructions stored thereon that, when | oaded inta
a conputer, causev hinfompdeim tin pd donideisd epsrmétsdet er m ni ng at

| east one job based, | ob paraneters for _at | east one,job.tp,be schedul ed;
sendi ng said at Ieaé%%%ﬁ?ﬁ(ﬂ) %F%Eeieagtt%ﬁe?ﬁﬁ%ﬁﬂﬁﬁﬁ#i%ﬁ gBSnt

mai nt ai ned on a sel Btredtaodesnddwsai d conputer platforns; and executing

each%bob on the selap%égkﬁgpf% r_nEng@gEnanftﬁéigiiﬁ@egghgng agent. 15

46. j ob schedul i ng for“scheduling jobs to run on at [east one node
of at |east one conplit thg BLaerbPm WéBAPYrsi ng: enterprise schedul i ng neans

install ed on each nogsgeite condugpoiked.dp Favachiexeeution of | obs
submtted to 20 %Q%?entergrise schedul i ng means; presentation nmeans

configured to = € al i date paraneters identifying at | east one job
to be subm tteeRénineksssiti on on at | east one of said nodes; and 25 job

schedul er neang i d to allocate at | east one job based on said
parag§ters and %%%ﬁ%%gfég ETﬁ%cated jobs to at | east one enterprise

schedul i ng meatMonitey 0lo¢ 3803Bre®3 of job runs

A Jobs resource object provides a bookmark for
finding information to display, and locating a job to
20 be acted on when utilizing job management processes
(deleting or monitoring a job, for example). An Insert
Object window (see Figure 26), invoked by the user,
identifies objects to insert (POEMS provides a number
of objects that may be inserted, a partial listing is
25 provided in Figure 26). The user selects an object
(POEMS Scheduling Service, in this example), and
presses OK. In response, a properties page is
displayed (see Figure 27), which includes General
(Figure 28), Representation (Figure 29), Subscription,
30 Indicators, Job Repository (Figure 30), and Event
Correlation tabs.
The Properties page includes a label and
description field. The user enters a 1label and a
description (description is optional).



REPLACEMENT SHEET i 8 J U N 2003 PCT/ US99/ 31024 47. A job schedulhyUlefde
for scheduling jobs to rumon at |east one node of at 5 | ease one conputing
platform conprising: an enterprise scheduling agent installed on each node
and con{j oiasegsst © 1aunch execution of jobs submitted to tha aBeRig42 -

. presentation systemconfigured to accept and validate paraneters

1

‘identifying at |east one job to be subnitted for execution on at |east one

of said nodes: and 10 a job scheduler configured to allocate at |east one

j ob based on said paraneters to at | east one enterprise scheduling agent
and to submit the allocated jobs to said at | east one enterprise scheduling
agent. 48. A job scheduling device fsar -scheduling jobs to run on at | east
one node of at 15 | east one conputing platform conprising: enterprise
schedul i ng neafisei Repaklked tart ieac taiodd laows cdrd iugered e csdlaraich executi on

of 10bs syBMt] e £01 {BECANKAIAY ] S8 GRedl| 150 TRARR. RRasENIAld On Means
configured to accept and validate paranmeters Identifying at | east one job
to be subidicbt ednfioprekerallvn anbagkyragndoned dpasFHOwadeel@hd 20 j ob

schedul er RBaB$nELALEIY ednkonakiogalesalcbeash 086nj OB baAsES-OR said
paranmeters to at |east one enterprise scheduling neans and to submt the

al | ocat edVi*6ls to said at |east one enterprise scheduling neans. 49. A job
schedul i ng systrem foritethedohi ngidwbsst Gsliaun dn afidesst 20ne awode of at 25

| east one,co tin l.at f or Qupri sing.. an [ pri.se,.sch Lng agent

i nstall ed lélr?qgéceﬁ %ogésgnﬁfggﬁgfaggﬁ'gant gcpgﬁngﬁgréyggﬁtal 82 o?g"f':% s subnitted
to agent: fdlpsesent adloarsgstiemlyoniigurdset toyatbeptisail vaiidate

par anet er y3idanti L M@t ¢ beagkwore skl die e sbM dtaehf oy exggution on at

#
| east one of “sai"d nodes, and %%wa j ob sqheéﬁl er con%i ured to allocate at
| east1®ne ¥ HE&QFf oS FWPpararevery i atl jussta Rt B Prrse

schedul i ngagephiand 19 subnekplbecat Jiaast sar@lalylioeat pdoyebiba sai d at
| oast NS BOLELPTLSS SAleCHl DA 902Nt 20, ke e, 2t d g5t gpe gl L ocated,
agent to whehdded jfidxr asTelbd orasedraadobibrttt ed.
Selecting the Job repository tab displays a window
15 for defining a timezone for display of times related to
jobs. A down arrow pull down menu bar provides the
user with selections of any timezone. This selection
does not affect the time or timezone selected for
running a Jjob as specified in the Job Scheduling
20 property page. In one embodiment, daylight savings
time may be compensated for by providing an automatic
compensation selector that invokes a program to adjust
for daylight savings time; alternatively, the user may
gelect a timezone just east of the desired timezone.
25
Using Job Resource Obijects
The Job Resource objects defined by the above
processes enables a user to locate and view both jobs
and runs. The user can locate each job in the Explorer
30 view. Each time a job executes, it creates a new run,
which then displays in a run folder for the job.
Each Jobs resource object contains a hierarchy of
folders sorted into the following categories:
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scheduling method for scheduling jobs to run on at |east one node of 5 at

| east one conputing platform conprising: installing an ent erprise

schedul t on each node for |aunching execution of, jatted to
t he age %% /gg)ggptl ng and validating paraneters identifyi ng §1t§9| egst one job
~to be submtted for execution on at |east one of said nodes; 10 allocating
at | east one job based on said paraneters to at |east one enterprise
schedul i ng agent; submtting the at |east one allocated job to said at

| east one enterprise scheduling agent; and executing the at |east one

all ocated job on a node having the a¢ Least one enterprise 15 scheduling
agent to which the job was all ocated and submtted. .A AFY.A 2. Al u. Ahy. A
{2. A AE. Al 2. AY2n1 AhgdBs . A LMtsAlal'% j/?dbsN re@aﬁﬁllé‘ss!\hoﬂ AUrAdntAY. A{. A
An. Au. A /LA DA A A3 A AAAY . AhE. Al . A;

ALA%AA iEaE\HSAng\I ?ésg\A} 1s§\ﬁ aél runs—by statu
.AF. Ar. A A Ah. ATOREYBA. GFdEp A Albst AR PAYEOBE. Arganged by group

CACA L A[L. AT YR ? .Ah3. A . A(3. AF_. A . A AFL. AUF. AF
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30 using the (+) signs in the Jobs resource object

hierarchy. The resulting display includes Job ID, Job
Icon, and a Job description.

In addition, a (+) sign of a specific job reveals
its run history (See Figure 35, for example).
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hat some folders, such as All Jobs, do not prov1 e
data), including:
*Jobs By Group
30 *Jobs By Node
*Jobs By Product
*Jobs By Type
*Jobs By User

*All Jobs Any Status
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*All Runs By Status
*Held Jobs
*Scheduled Jobs
*All Runs

5 *Completed Runs
*Failed Runs
*Not Started Runs
*Preempted Runs
*Running Runs

10 *Stopped Runs

Viewing Job Group Data
The following data columns display when a user
clicks on the text of the Jobs By Group folder in a

15 Jobs resource object:
*Group ID - Strategy group ID number.
*Strategy ID - Strategy ID number of the strategy
defined in the Common Strategy Services to which
the group belongs.

20 *Description - Description of the group that the
user can enter when the group is created.
*Product Code - Code for the product used to
create the jobs that can be viewed in this folder.
sProduct Version - Version number of the product

25 used to create the jobs that can be viewed in this
folder.
*Jobs_Per Run - Number of POEMS Scheduling Service
jobs submitted by the product for this strategy
group.

30 sCreated - Date and time the strategy group jobs
were generated.
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Viewing Node Data

The following data column displays when the user
clicks on the text of the Jobs By Node folder in a Jobs
resource object:

5 Node - List of the nodes under which jobs are
located.

Viewing Product Data

The following data columns display when the user

10 clicks on the test of the Jobs By Product folder in a
Jobs resource object:

sProduct Code - Code for the product used to

create the jobs that can be viewed in this folder.

sProduct Version - Version number of the product

15 used to create the jobs that can be viewed in this
folder.

Viewing Data Tvype

The following data column displays when the user
20 clicks on the text of the Jobs By Type folder in a Jobs
resource object:
*Type - List of job types. The user can locate
jobs under their job type, which is assigned in
the product used to run jobs.

25
Viewing User Data
The following data column displays when the user
clicks on the text of the Jobs By User folder in a Jobs
resource object:
30 *User - List of user names. The user can locate

jobs listed under user names.
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Viewing Job Data

The following data columns display when the user

clicks on the text of an All Jobs Any Status, Held

Jobs,

or Scheduled Jobs folder in a Jobs resource

5 object:

10

15

20

25

30

*Job ID - Unique Job ID number.
*Description - Optional description of the job.
*Job Group - Strategy group ID number for the
group to which the job belongs.
*Access Mode - If this column displays L, the job
is locked and you cannot rerun the job until the
job is unlocked. A job is locked and unlocked by
the point product running the job. If a job is
not locked this column remains blank.
*Product - Product that created the job.
*Type - Job type (product-dependent).
*Node - The machine on which the job will run.
*Whosetz - Time zone to use for scheduling the
job.
*When Deployed - Time that the job is written into
the job table.
*Next Start - This field may contain one of the
following values or text messages:

*The next time the job is set to run.

*Run immediately.

*Expired.

*Schedule later (held).
*Run Count - Total number of times the job was
run.

Viewing Run Data (Job History)

The following data columns display when the user

clicks on the All Runs By Status folder and any folder
containing runs:

@ 10% &

@3

@
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*Job ID - Unique Job ID number for this run.
*Run  Number - Unique zrun number (the number
assigned to each recurring run of the job).
*Group ID - Strategy group ID number of the group
where the job belongs.
sProduct - PLATINUM ProVision product (or other
product) that created the job.
*Type - Job type (product-dependent).
*Time Zone - Time zone used for job runs.
*Scheduled Start Time - Time the job is scheduled
to start.
*Start Status - Status of how the job started.
This status is set by the POEMS Scheduling Service
and the column may contain the following values:
*0: Job started successfully.
*1: Job did not run because the starting time
passed while the POEMS Scheduling Service was
down and the job was not recurring.
*2: Could not execute due to 0S status.
*3: Fork failed due to 0s status
(insufficient system resources).
*4: Invalid user.
*Actual Start Time - Time when this job run
actually started.
*End Time - Date and time when the run completed.
*0OS Status - Provided by the operating system when
job process could not be created (see your
operating system documentation for information).
*Complt Status - Completion status of the run
assigned by the point product that ran the job
(see your product-specific documentation for

information).

*Failed - This column may contain the following
values:

PCT/US99/31024
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*0: Job was successful.

*l: Job failed for any reason.
*Preempted - This column may contain the following
values:

5 *1: Job did not run because it was disallowed
due to your specific product's operating
rules.

*-1: Job was not preempted.
*Stopped - This column may contain the following
10 values:
*1: Job process finished without notifying
the agent and the status is not known.
*-1: Job was not stopped.

*Logfile - Name and location of the logfile for
15 this run.

Viewing Data in Property Page Format

Data about specific objects (jobs, runs, groups,
products, or types) may be viewed within a Jobs
20 resource object. The data displays in a property page
format with one or more tabs on the right side of the
Director (Explorer view) window. Clicking on the text
of the object displays the data in property page format
on the right side of the Director, as illustrated in
25 Figure 37, accessing the property page data.
The General property page contains the following
fields:
*Job ID - Unique Job ID number.
*Description - Optional description of the job.
30 *Group ID - Strategy group ID number of the group
to which the job belongs.

*Target Node - The machine where the job will run.
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5 *»Job Owner - Owner of the object on which the job

is performed.
eRun Count - Number of times the job was run.

*Run State - This column may contain the following

values:
10 *0: Waiting for the next run.
*1: Currently running.
*Scheduling Time Zone - Time 2zone of the
workstation where this job was scheduled.
*Retry Interval (Minutes) - This column may
15 contain the following values:

'Number of minutes to wait before attempting

to rerun the job after a preempted run

Or
*0: job will not rerun after it is preempted.
20 sRetry Count - This column may contain the

following values:
‘Number of retry attempts made on the job
when it is preempted or is otherwise unable
to start.
25 Or
*0: the job will not be rerun.
sRecur Fail Threshold - Number of failed product
runs accepted before the rescheduling of the job
is stopped.
30 sRecur Fall Count - Used to test if the job has
failed for a given number of successive runs.
(The number is decreased with each failure and
reset to the original value with each successful
run; if it is 0, the job is not rescheduled.)
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*Access Mode - If Locked appears, the user cannot

rerun the job until the job is unlocked. A job is
locked and unlocked by the point product running

the job. If a job is not 1locked, this field
5 remains blank.

Other Property pages are displayed by clicking on

a corresponding tab. The Command property page (see
Figure 38) contains the following fields:
10 *Command Line - Command line to execute.

*E-Mail Completion Notification to - Email address
used to send job completion or failure
notification.
*Completion Script - Job completion script.

15 *Failure Script - Job failed script.
*Product Code - Code for the ProVision product
that created the job.

The Databases property page (see Figure 39)
20 contains the following fields:

*Database Connect String - Optional database
connect string or name used.

*Database Instance - Name of the instance on which
the completed or failed job ran.

25 *Object Name - Name of object whose job completed
or failed.

*User ID - Database user ID.

*User Password - Encrypted database user password.

30 Note: The information on this property page is set by
the point product that runs the job.
The Job Scheduling property page (see Figure 40)
displays the following job scheduling selections made
in the product that ran the job:
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terval at which the job reruns.
*Calendar ID of stored calendar used to run the
job. This field displays a Calendar ID only if a
stored calendar was used.
10
The parameters tab property page (see Figure 41)
contains the following field:
*Job Parameters - Lists the jobs parameter names
and values. {The point product determines the
15 contents of this field.)
The General tab property page (see Figure 42)
contains the following fields:
*Job ID - Unique Job ID number for this run.
20 *Run Number - Unique run number (the number
assigned to each recurring run of the job).
*Time Zone - Time zone where the job runs.
*Scheduled Start Time - Time when the Jjob is
scheduled to start.
25 *Actual Start Time - Time when this run of the job
actually started.
*Start Status - Status of how the job started (set
by the POEMS Scheduling Service).
sStarted successfully.
30 *Expired - Job did not run because the start

time the

and

POEMS
the

passed while
Service

Scheduling

was down job was not

recurring.
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*Agent down - The POEMS Scheduling Service

agent is down.

*Fork failed - Process could not run on agent

machine due to insufficient system resources.
*End Time - Date and time the run completed.
*Operating System Status - Status of the process
provided by the operating system.
*Run Status - One of the following radio buttons
is selected, indicating the current status of the
run:

sCompleted - The run is finished.

*Not Started - The run has not started vet.

*Running - The run is currently in progress.

*Stopped - The process has finished without

notifying the agent and the status is not

known.

*Preempted - The run was disallowed due to
point product operating rules.

*Failed - The run failed due to an

unspecified reason.
*Completion Status Code - Completion status of the
run assigned by the point product that ran the job
(see product -specific documentation for

information).

*Logfile - Name of the logfile for the job.

To access the Run Stats tab property page, the

user clicks on the Run Stats tab to view data on the
Run Stats property page (see Figure 43).

30

The Statistics field displays product-specific

information about this run of the job. This field only

displays data if data is provided by the ProVision,
Point or other product.
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Viewing Job Group Data

To Access job group data:

«Click on the text of a group in a Jobs resource

object, the General tab property page, as shown in
5 Figure 44, is displayed.

The General tab property page (for a group)

contains the following fields:

*Group ID - Strategy group ID number.

sDescription - Optional description of the group.
10 sStrategy ID - Strategy ID number of the strategy

defined in the Common Services Strategy where the

group belongs.

eProduct Code - code (three-letter Platinum code,

in one embodiment) for the ProVision product used
15 to create the jobs that can be viewed in this

folder.

eProduct Version - Version number of the ProVision

product used to create the jobs, which can be

viewed in this folder.

20 *Jobg Per Run - Number of POEMS Scheduling Service
jobs submitted by the product for this strategy
group.

*When Created - Date and time the strategy group
was generated.
25
Viewing Log File Data
Log files are generated by various ProVision
products, point products, application products, etc (a
class of software products that include links to the
30 APIs and related programming as discussed herein) when
jobs are run. If created, the user can view the log
files created by products using the POEMS Scheduling

Service through a Jobs resource object. The user may
launch a log file viewer.
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To determine if a log file exists for a given job,
the user first clicks on the text or the icon of an All
Runs By Status folder to display the data in column
format on the right side of the Director window. Then,

5 scroll left to view the LOGFILE column using the
horizontal scroll bar or the right arrow (see Figure
45, for example). If a log file for a run is
available, its location displays in the row for that
run in the LOGFILE column.

10 To view a log file for a run, the user finds the
run of the job in a Jobs resource object. Then, right
clicks on the run to display a popup menu (see Figure
46, for example). Finally, selecting View Log File

from the popup menu brings up the display shown in
15 Figure 47.

Deleting Jobs
When the user no longer requires a job history, it
may be deleted using the Jobs Administrator window.

20 Either multiple jobs or single jobs may be deleted.

Deleting Multiple Jobs

To delete multiple jobs, the Jobs Administrator

window is accessed at the level of the folder that

25 contains the jobs to delete in a Jobs resource object.

Then, a right-click on the icon or text of the folder

to display the popup menu illustrated in Figure 48.

Selecting Delete from the popup menu displays the

Delete Jobs window (see Figure 49). This window

30 displays the Job ID and node name of all of the jobs
selected in the Submit Jobs/Runs field.

All of the jobs in a folder are initially selected

and highlighted. If the user clicks on a job, it is

deselected and will not be deleted. If all jobs are
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deselected, the Submit button becomes inactive.
Deselect any jobs by either:
*Click on the jobs one at a time (as shown in
Figure 49);
5 Or
*Use the Select None button to deselect all the
jobs, and then click on the jobs to delete;

Or
10 *Click on the jobs to delete one at a time to
initially deselect them, and then use Invert
button to reverse your selection. (This will
reselect the jcbs you deselected and deselect all
others.)

15
Note: The Select All button may be used to reselect all
the jobs.

Clicking on the Submit button deletes the selected
jobs. The window expands to provide a dynamic display

20 of the status and results of the action (see Figure
50). If the deletion of a job completes successfully,
the job ID and node name for each job display in the
Succeeded field. If the deletion of a job fails, the
job ID, node name, and an error code for that job

25 display in the Failed field.

A running total of submitted, succeeded, pending
and failed deletions displays in the small Submitted,
Succeeded, Pending, and Failed fields. Alternatively,
a user may click on the Close button while the jobs are

30 deleted without waiting for all of the results to
display in the expanded window; or wait until all of
the results (successful or failed) display in the
Succeeded or Failed fields in the expanded window. The
Close button then changes to the Done button, which you
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dlsplay in the Failed field.

A running total of submitted, succeeded, pending,
and failed deletions displays in the small Submitted,
Succeeded, Pending, and Failed fields.

25
Rerunning Jobs
The Jobs Administrator window may be utilized to
rerun completed jobs using the same parameters. Either
multiple jobs or single jobs may be rerun., When a job
30 is rerun, a new run number 1is assigned. In one

embodiment, locked jobs are prevented from being rerun
via these procedures.
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Rerunning Multiple Jobs

To rerun multiple jobs, the Jobs Administrator
window 1s accessed at the level of the folder
containing the jobs to rerun in a Jobs resource object.

5 The folder containing the jobs to rerun is located, and
a vright-click on the icon or text of the folder
displays a popup menu (see Figure 54). Selecting Rerun
from the popup menu displays the Rerun Jobs window (see
Figure 55). This window displays the Job ID and node

10 name of all of the jobs selected in the Submit
Jobs/Runs field and provides options for rerunning
them.

Similar to the Delete Jobs procedures discussed

above, all of the jobs in a folder are initially

15 gselected. If the user «clicks on a Jjob, it is
deselected and will not be rerun. If the wuser
deselects all of the jobs, the Submit button becomes
inactive.

A user may utilize one of the following options in
20 the Start Date & Time specification area by:

*Clicking on the Run Immediately button to rerun
the jobs immediately;

Or
25 *Clicking on the Schedule later button to cancel
the previously scheduled next starting time for

the Jjobs and hold the jobs in the Held Jobs
folder.

30 Note: Jobs may be rerun either immediately or
at a specified time using the Job
Administrator window (see Rerunning Multiple
Jobs discussed above).
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Or
*Clicking on the Run at button and type the date
in the Job Start Date field, or clicking on the
down arrow to select the date from a calendar,
then typing the time in the Job Start Time £field,

or using the up/down arrows to scroll to the
desired time.

Note: In one embodiment the user must set the
date and time in these fields using the time
zone originally used to run the jobs. The
job times in the Jobs resource object may not
display in the time zone where the Jjob
originally ran.

The selected jobs are then rerun at the specified
date and time. Clicking on the Submit button reruns
the selected jobs, and the window expands to provide a
dynamic display of the status and results of the action
(see Figure 56).

The selected jobs are then rerun at the specified
date and time. Clicking on the Submit button reruns
the selected jobs, and the window expands to provide a
dynamic display of the status and results of the action
(see Figure 56). If a job is submitted successfully,
the job ID and node name for each job display in the
Succeeded field. If a job fails to submit, the job ID,
node name, and an error code for that job display in
the Failed field.

A running total of submitted, succeeded, pending,

and failed reruns displays in the Submitted, Succeeded,
Pending, and Failed fields.
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To rerun single jobs, the Jobs Administrator
window is accessed at the level of the job to rerun.
After locating the job to rerun in the Jobs folder, the
icon or text of the job is right-clicked to display a
menu (see Figure 57), and Rerun is selected, displaying
the Rerun Jobs window (see Figure 58). This window
displays the Job ID and node name of the selected job
and provides options for rerunning it. Clicking the
job deselects it and the Submit button becomes
inactive. Similar start date & time options, as
discussed above, are also available. Clicking on the
Submit button reruns the job.

As with the other rerun options, the window

expands to provide a dynamic display of the status and
results of the submission.

Canceling Runs

The user can use the Jobs Administrator to cancel
a running job. The user can cancel multiple runs or
single runs of a job. However, some products may
temporarily disable this capability during a critical
stage of a job, which does not allow recovery, makes
recovery difficult, or requires that the product
specific procedures be followed for recovery.

Canceling Multiple Runs

To cancel multiple runs, the Jobs Administrator is
accessed at the level of the folder containing the runs
to cancel in a Jobs resource object. After locating a
Running Runs folder containing the runs to cancel, a
right-click on the icon or text of the folder displays
a popup menu (see Figure 59).

By selecting Cancel from the popup menu, a Cancel

hD‘!Y
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Progress Monitor from the popup menu displays the
Progress Monitor (see Figure 62). The Progress Monitor
is configured to display the following information:
*Name of the current phase of the job.
*Job ID and run number.
*Name and/or number of the current phase of the
job.
*Current phase number and the time remaining in
the current phase.
‘Graphical display of the progress of the current
phase of the job and the percentage completed of
the current phase.
*Graphical display of the overall progress of the
job (including all phases) and the percentage
completed for the entire job.

In one embodiment, the contents of the main text
field vary according to the design of the product that
scheduled the job.

The name of the current phase of the job can be
viewed from the title bar of the Progress Monitor
window. The progress of the job's current phase is
determined by viewing the main text field in the
Progress Monitor window, or viewing the Current Phase
Progress field in the Progress Monitor window. Black
bars are used to graphically display the phase
progress. This field also provides the percentage
completed of the job's current phase.

The progress for the entire job is viewed using
the Overall Progress field in the Progress Monitor
window, Again, black bars are used to graphically

display the overall job's progress, and the percentage
completed for the entire job.
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20 submit the request again.

To verify that a Scheduling Services agent is
running on a node, a user selects Tools * Monitor »

Service Managers from the menu bar to display the
25 Director Service Manager Monitor window (see Figure
63). The user may click on the plus sign (+) or
double-click on the text of Service Managers to display
the list of service managers on different nodes.
Clicking on the text of the service manager for a node
30 brings up the right side of the Service Manager Monitor
with information for the programs residing on that node

(see Figure 64).
The present invention has been described in
reference to the POEMS Scheduling service utilized by



.[10%&&&&'()--.[100/&&&&'()--eE,4.[10°/&&&&'().[100/&&&&'()--.[100/&&&&‘(9"‘ 208,
0YREE&' () --. [ LOYREESE' ()--' >A . [ L0YBE&& ()---1JIPfH, 4. [ LOYRE’& ()--' >A
.[10%1&&&&()-- [ 100888E () - -. [10‘V&&&&'()--.[10‘V&&&&'()--'>A

P[aE %{ () [10%8&&& () --" > PCT/US99/31024 .

[ 10% 220 1098888 () - - . [10%&&&&'()--.[10%&&&&'()--'eE,4.[10°/&&&&'().[
~ 1098888 () - - . [ LOYRE’L ()--' >A

[ 109R&E&E' () --. [ L0YR&EE' () --.[ 10Y&&&E () --' Phi 0zeE, 4. [ 109%&&8&' (). [ 10Y&R&&E (
)--. [ LOYREEE ()--.[ LOYREEE ()--' >A
.[100/&&&&'()--.[100/&&&&'()--eE,4.[100/&&&&'().[100/&&&&'()--.[100/&&&&'()--'.[1

09R&&&' ()--.[ 109R&&& ()--' >A . [ 10%R&&'-()-- >BCDf H- 4. [10%&&& ()--'>A
[ 109R&&& () - - . [ L0YRE’& ()-- [ 1098&&& () -- . [ L0YRE’L () - -

DEFGT] | } vighe] PLOIM&SIN JsUB Uel 101 GIKERIAER- prtoﬁmwg& ()H%eif@%«&&*(%
Y109X&&' ( )t O&E&I LB entO%ER 088 ( hpp11@UX&ES () - 5'

109X&& () % ()-55] N°5. TOUK&R' ( 5 10%(& % %X
. 10968& ()ar5' TowgrRiq4ya s, q{)%@&@?%)@%ﬁ@wufiaif PB5. 6%‘%&&13(’30%‘11%%&& ()-5'
igzigg Eg ;%g?%&ge(%15119%X&&rﬁicés . Qi KMhel@¥$&&',( )tHE present

Tovotes’ (YRS Towed 1 . 1ORREET Fos® SOT08eR 1705, TOREETES,
<?3&&i; %?%g&&tfﬁeS t&%%@%dduétéﬂ@%@&iﬁy 5products, ProVision |
0v0as (PRI 1) BTN () B S5 o R (e
10%#&fg) qﬁmgmmez(procs8$q©%®&_§§pk4%a91®n@@$81$§nﬁfa
Tone )= oA | T M L B gt O
10 1mplemented using a conventi nal genera POSe Oor a
specialized digital computer or microprocessor
programmed according to the teachings of the present
disclosure, as will be apparent to those skilled in the
computer art.
15 Appropriate software coding can readily Dbe
prepared by skilled programmers based on the teachings
of the present disclosure, as will be apparent to those
skilled in the software art. The invention may also be
implemented by the preparation of application specific
20 integrated circuits or by interconnecting an
appropriate network of conventional component circuits,
as will be readily apparent to those skilled in the
art.
The present invention includes a computer program
25 product which is a storage medium (media) having
instructions stored thereon/in which can be used to
program a computer to perform any of the processes of
the present invention. The storage medium can include,
but is not limited to, any type of disk including
30 floppy disks, optical discs, DVD, CD-ROMs, microdrive,
and magneto-optical disks, ROMs, RAMs, EPROMs, EEPROMs,
DRAMs, VRAMs, flash memory devices, magnetic or optical
cards, nanosystems (including molecular memory ICs), or

any type of media or device suitable for storing
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enabling the computer or nucroprocessor to interact
with a human user or other mechanism utilizing the
results of the present invention. Such software may
include, but is not limited to, device drivers,
operating systems, and user applications. Ultimately,
such computer readable media further includes software
for performing the present invention, as described
above.

Included in the programming (software) of the
general/specialized computer oOr microprocessor are
software modules for implementing the teachings of the
present invention, including, but not limited to,
application programming interfaces for Graphical User
Interfaces, Job Scheduling, Job Data Management, Job
Administration, a command line interface, calendaring
functions,and communications across a network. The
software modules also include job scheduling agents
operating on individual nodes on computer platforms in
the network, and modules for the display, storage, or
communication of results according to the processes of

the present invention.

Each of the above-described APIs are compiled and

linked into specific point products, ProVision
products, or other applications utilizing those APIs to
perform the present invention. In addition,

configuration files are maintained for setup and
operation of the invention and repositories are
maintained by the invention.

Obviously, numerocus modifications and variations
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of the present invention are possible in light of the
above teachings. It is therefore to be understood that
within the scope of the appended claims, the invention

may be practiced otherwise than as specifically

5 described herein.
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What is claimed 1is:

1. A job scheduling device for scheduling jobs to
run on at least one node of at least one computing
platform, comprising:

an enterprise scheduling agent installed on each
node and configured to launch execution of Jjobs
submitted to the agent;

a presentation layer configured to accept and
validate parameters identifying at least one job to be
submitted for execution on at least one of said nodes;
and

a job scheduler configured to allocate at least
one job based on said parameters and submit the

allocated jobs to at least one enterprise scheduling
agent.

2. The job scheduling device according to
Claim 1, further comprising:

a Jjob data management device configured to
maintain job data and job histories of jobs submitted
to each enterprise scheduling agent.

3. The job scheduling device according to
Claim 2, wherein said job histories include information
received from each enterprise scheduling agent
regarding status of the jobs submitted.

4. The job scheduling device according to
Claim 2, wherein said job data management device is
utilized by said job scheduler to set parameters in
jobs to be submitted to said enterprise scheduling
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agent.
5. The job scheduling device according to

Claim 1, further comprising:
5 a job history repository that saves both jobs and

job histories of jobs submitted to each enterprise
scheduling agent;

wherein each enterprise scheduling agent
comprises,
10 an agent communicator configured to send and

receive messages between said job scheduler and the
enterprise scheduling agent,

a job manager configured to setup, launch, run,
and manage jobs submitted to the enterprise scheduling

15 agent,

a data manager configured to update and delete
data from said job history repository, and

a low 1level API configured handle internal

functions of said enterprise scheduling agent (LES

20 Agent) , file management, and message handling
functions.
6. The Jjob scheduling device according to

Claim 5, further comprising:

25 an enterprise communicator configured to construct
and communicate messages between said job scheduler and
each enterprise scheduling agent; and

a Jjob data management device configured to
maintain Jjob histories of Jjobs submitted to each

30 enterprise scheduling agent;

wherein said data manager updates said job history
via enterprise communicator messages sent from the

enterprise scheduler to said job data management
device.
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7. The Jjob scheduling device according to

Claim 1, further comprising:
a command line device configured to accept
commands regarding administration of jobs submitted to
5 the enterprise scheduling agents; and
a Jjob administration device <configured to
communicate said command line to at least one of said

enterprise scheduling agents for execution.

10 8. The job scheduling device according to
Claim 7, wherein:
said commands accepted by sald command line device
include at least one of delete a job and all runs of
the job, cancel a job's run, list all jobs, list all
15 jobs by at least one of product code, status, and node,
and rerun a job immediately.

9. The job scheduling device according to
Claim 8, wherein:

20 said commands accepted by said command line device
include context variables; and
said enterprise scheduling agent converts said
context variables according to a current job and job
parameters, and executes said commands.
25
10. The job scheduling device according to
Claim 1, further comprising:
a point product device configured to provide a
communication link between said enterprise scheduling
30 agent and at least one product submitting jobs to said
job scheduling device;
wherein said point product device communicates job
status, Jjob 1logfile, setup, cancel, Jjob parameter
functions, and requests between each enterprise
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10 an enterprise communicator configured to send
messages between at least one of said job scheduler,
point product device, job administration device, and
job data management device and each of said enterprise
scheduling agents.

15

12. The job scheduling device according to
Claim 1, further comprising:

an enterprise communicator configured to send
messages between sald job scheduler and each of said

20 enterprise scheduling agents.

13. The job scheduling device according to
Claim 12, wherein:
each enterprise scheduling agent is registered at
25 a specific node address that identifies each enterprise
gcheduling agent with a unique datagroup; and
said enterprise communicator encodes each message
with at least one destination corresponding to a
datagroup to direct each message to at least one
30 enterprise scheduling agent.

14, The job scheduling device according to
Claim 1, further comprising:
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15. The Jjob scheduling device according to
Claim 14, further comprising:

15 a Jjob data management device configured to
maintain job histories of jobs submitted to each
enterprise scheduling agent; and

a synchronizing device configured to synchronize
each local job repository with the Jjob histories

20 maintained by said job data management device.

16. The job scheduling device according to
Claim 1, further comprising:
a progress monitor configured to monitor and
25 display execution of at least one of said jobs;
wherein:
sald progress monitor provides a visual display
of,
an identification of said job and a current phase
30 of said job,
a percentage complete of said job, and

a percentage complete of said current phase.
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5 wherein said login parameters are utilized by an
enterprise scheduling agent to launch and execute the
job submitted.

18. The job scheduling device according to
10 Claim 1, further comprising:

a notification scripting device configured to
execute a notification script having instructions for
notifying a user of status of a submitted job;

wherein said notification scripting device

15 includes facilities for creating, editing, and

selecting a notification script for a specific job.

19. The job scheduling device according to
Claim 1, wherein:
20 said presentation layer includes,
a GUI interface that accepts user inputs for
scheduling and specifying a job to be submitted;
wherein said GUI interface includes facilities for
selection and creation of a scheduling calendar,
25 selection of a start date and time, selection of

recurring job run intervals, and selection of an
immediate job run.

20. The Jjob scheduling device according to
30 Claim 1, further comprising:
a resource management device configured to enable
a user to locate and view jobs and job runs.
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Claim 20, whereln
said resource management device includes an RM GUI
for defining an object representing a job, having,

5 a general properties page having input fields for
a label identifying the job, and a description of the
job,

a description properties page having a selection
field for identifying an icon for representing the job,
10 and
a repository page having a selection field for
identifying a time zone for display of job times.

22. The job scheduling device according to
15 Claim 21, wherein:

objects defined by said resource management device
comprise,
a hierarchy of folders including at least one of
an all jobs folder, a jobs by group folder, a jobs by
20 node folder, a jobs by product folder, a jobs by type
folder, and a jobs by user folder.

23. The Jjob scheduling device according to
Claim 22, wherein said all jobs folder includes
25 folders, including,
an all jobs any status folder listing jobs
regardless of status and associated job history of each
job,
an all runs by status folder 1listing Jjobs
30 according to status, including completed runs, failed
runs, not started runs, preempted runs, running runs,
and stopped runs,
a held jobs folder listing jobs that are held and
can be scheduled for a later time, and
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24. The job scheduling device according to
5 Claim 1, wherein:

said presentation layer includes,

a strategy scheduling window configured to allow

a user to view, create, modify, and delete schedules
for a strategy.

10

25. A method of scheduling jobs across multiple
networked computing platforms, comprising the steps of:

determining at least one job based on job
parameters for at least one job to be scheduled;

15 sending said at least one job to at least one
scheduling agent maintained on a selected nodes of said
computer platforms; and

executing each job on the selected node under

management of said scheduling agent.

20
26. The method according to Claim 25, further
comprising the steps of:
monitoring progress of the executing job; and
displaying said progress on a progress monitor.
25
27. The method according to Claim 25, further
comprising the step of recording each job and a history
of each job in a job history repository.
30 28. The method according to Claim 27, further

comprising the step of:

utilizing a job data management device for,
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31. The method according to Claim 25, wherein
20 said step of determining comprises the steps of:
retrieving said job parameters from one of a
product and a user interface that collects said job
parameters;
validating said job parameters; and

25 allocating a job based on said job parameters.

32. The method according to Claim 25, wherein
said step of sending comprises the steps of:

packaging said Jjob parameters in a PEC

30 communication format; and

transmitting the packaged job parameters from a
computing platform where said job parameters are
determined to said scheduling agent maintain on the
selected node.
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enterprise scheduling agents for execution.

35. The method according to Claim 34, further
20 comprising the steps of:
substituting context variables in said command
line with data based on said context variable and the
job to be administered; and
executing the command line.
25
36. The method according to Claim 25, further
comprising the step of:
communicating data, including at least one of job
status, Jjob logfile, setup, cancel, job parameter
30 functions, and requests for said data between a product
and each enterprise scheduling agent.

37. The method according to Claim 25, further
comprising the steps of:
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encoding each message sent to a recipient
enterprise scheduling agent with at 1least one
destination corresponding to a datagroup that directs

10 said message to the recipient enterprise scheduling
agent.

38. The method according to Claim 25, further
comprising the steps of:
15 retrieving autologin parameters from a user
scheduling an autologin job; and
launching execution of said job utilizing said
autologin parameters.

20 39. The method according to Claim 38, further
comprising the steps of:
retrieving a notification script for a job being
submitted; and
executing the notification script on at least one

25 of completion of said job and at a requested status
point.

40, The method according to Claim 25, further
comprising the steps of:

30 accepting a scheduling calendar identifying at
least on of execution times and intervals for at least
one of said jobs; and

executing said jobs on selected nodes at the times
and intervals identified in the calendar.
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42, The method according to Claim 25, further
comprising the steps of:
10 placing information about job times and status in
an object containing folders, each folder identifying
a categorization of jobs contained therein, including,
an all jobs folder, a jobs by group folder, a jobs by
node folder, a jobs by product folder, a jobs by type
15 folder, and a jobs by user folder.

43. The method according to Claim 42, further
comprising the step of:
organizing said all jobs folder to maintain
20 additional folders, including, at least one of,
an all jobs any status folder 1listing jobs
regardless of status and associated job history of each
job,
an all runs by status folder 1listing jobs
25 according to status, including completed runs, failed
runs, not started runs, preempted runs, running runs,
and stopped runs,
a held jobs folder listing jobs that are held and
can be scheduled for a later time, and

30 a scheduled jobs folder 1listing jobs that are
scheduled to run.

44. The method according to Claim 25, further
comprising the steps of providing a strategy scheduling
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platform,

comprising:

enterprise scheduling means installed on each node

and configured to launch execution of jobs submitted to

the enterprise scheduling means;

25

presentation means configured to accept and
validate parameters identifying at least one job to be
submitted for execution on at least one of said nodes;
and

job scheduler means configured to allocate at
least one job based on said parameters and submit the
allocated jobs to at least one enterprise scheduling
means.
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lease one computing platform, comprising:

an enterprise scheduling agent installed on each node and configured to launch
execution of jobs submitted to the agent:

a presentation system configured to accept and validate parameters identifying at
least one job to be submitted for execution on at least one of said nodes: and

a job scheduler configured to allocate at least one job based on said parameters to at
least one enterprise scheduling agent and to submit the allocated jobs to said at least one

enterprise scheduling agent.

48. A job scheduling device for scheduling jobs to run on at least one node of at
least one computing platform, comprising:

enterprise scheduling means installed on each node and configured to launch
execution of jobs submitted to the enterprise scheduling means:

presentation means configured to accept and validate parameters identifying at least
one job to be submitted for execution on at least one of said nodes; and

job scheduler means configured to allocate at least one job based on said parameters
to at least one enterprise scheduling means and to submit the allocated jobs to said at least

one enterprise scheduling means.

49. A job scheduling system for scheduling jobs to run on at least one node of at
least one computing platform, comprising:

an enterprise scheduling agent installed on each node and configured to launch
execution of jobs submitted to agent:

a presentation system configured to accept and validate parameters identifying at
least one job to be submitted for execution on at least one of said nodes, and

a job scheduler configured to allocate at least one job based on said parameters to at
least one enterprise scheduling agent and to submit the at least one allocated job to said at
least one enterprise scheduling agent so that the at least one allocated job can be executed
on a node having the at least one enterprise scheduling agent to which the job was allocated

and submitted.
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50. A job scheduling method for scheduling jobs to run on at least one node of
at least one computing platform, comprising:

installing an enterprise scheduling agent on each node for launching execution of
jobs submitted to the agent:

accepting and validating parameters identifying at least one job to be submitted for
execution on at least one of said nodes;

allocating at least one job based on said parameters to at least one enterprise
scheduling agent;

submitting the at least one allocated job to said at least one enterprise scheduling
agent; and

executing the at least one allocated job on a node having the at least one enterprise

scheduling agent to which the job was allocated and submitted.



