ENROLLMENT PROCESSI NG 1. Technical Field. 100011This disclosure relates to
menber ship enrol |l ment processing in a healthcare 5service organi zation. In
particular, this disclosure relates to optim zation of data entry for
menber information and enroll ment processing in a distributed processing
center. 2. Background. [00021Enrol |l ment services for the healthcare

i ndustry are | abor intensive because the primary function of such services
i nvol ves inputting nenber data, where data to froma nmenber (enrollee) or
t he enpl oyer of the nenber ENROINMEMNIEPROGERSINGhe or nore | arge conputing
systens, such as a mainfranme conmputing system Processing of the nenber
data may al so be time consum ng, particularly if errors are encountered.
Currently, the healthcare industry enploys a | arge nunber of data entry

wor kers &t anTephoralddeld. center, often | ocated offshore, to manually handle

t he data y tasks. An 15 r.ol . LSq.eml ically.
(11 o ondOTHLY, ARk ped®sRRar i S A5 TR hRRsRoRR UGN TR
paper wor Keltyetddearndtonl B Pirieant ahis difteoseifd Rlldbeint otBhiefion 6Ly sty he
paperwork as a conputer docunent image (or converts the paperwork to an

i mge docéureembersiofiimation ambeatoyipentpegassig in { GeodrRdqeoedssinggeaterf.r om t he
enrol |l ee has been entered into a docunent. the 20 docunent is transmtted

to the infr [of0) ting system for batch processing. The mai nfrane
conput i gg sys%gﬁ'fg‘&?gﬁ al |y processes the batch without regard to any

addi ti Onwﬂqqp oCEsFhNgehRRIPIckd Fi thbabalfm¥rebiaddifestadbdrontdisivbakeduspr ocess.
Al so, unavailability of the mainfrane systemoften limts productivity at

t he enr oenprimage fitrestipn bifcawbesceviees irvoligh inpetisarotinhemdatsenbere datg be
capabl e of coreraling. a4 hous, perefok, oHie SYELLaRLL Ly ol Atg it ame
I 1) OB OIS B, L O nRIREN Sppunriaal bl el
di f fi cul thd mchébadae ridiealwo bl thad coespang gidrycudanty Derperalerd emesntredeasonal
peri ods, c%gség%b, tgg hgaﬁghcgpedin?iflsig}bgm%i%?fg 3 Eggg rllluvn\%r@l‘( lo? 3%:%1 e?rgr?/ ﬁﬁ%@rﬁ?% high.
enrolliment center, often located offshore, to manually handle the data entry tasks. An
15 enroliee or the enrollee’s emplover typically fills cut insurance-related paperwork and
doc_umentation; and submits the paperwork to the enroliment center. The enrollment
center receives the paperwork as a computer document image (or converis the
paperwork to an image document, such as a PDF-type document).
[0003] Once the data from the enrollee has been entered into a document, the
20 document is transmitted to the mainframe computing system for batch processing. The
mainframe computing system typically processes the batch without regard to any
additional processing capability that may be directed to the batch process. Also,
unavailability of the mainframe system often limits productivity at the enrollment

center, because even though the enrollment center may be capable of operating 24

hours per day, the a{faiiabi}ity of the mainframe compuiing system may be limited to

[
LA

specific hours,

[0004]  Further, when the mainframe computing system is down or otherwise
unavailable, the enrollment center operations come to a halt. Additionally, it is very
difficult to balance the workload, especially during peak times or seasonal periods,

30 such as the end of the year, when workloads are extremely high.
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[ 0005] Accordingly, there is a need for a processing systemthat permts
enrol | nent center operations to continue during periods of tine when the
mai nfrane conputing systemis not operational, permts optimzation of the
vari ous bat ch processes, efficiently distributes processing workl pads

acr oss I§88Yr aphi cAseydiagyathae @n?o?%ﬂe%? éeﬁ?@?%¥%ﬁﬁ&$@asg§iﬂﬁ@m§$ficiency
of the . | i :

neal ¢ nearethallathik SRbERpARE] o Bile AR R ST AR e pect of
t he pr eseifutingvestém dimottoheradons, provs dpdm@zasys b Ethefvarioenbadt prendssgr ocessi ng
optiniQ%éLon for controllingﬁbat&ﬂy@pb rocessi traffic tran?fitted to a
mai nf r BFECIERTHRP LU ORSFFEinggwo AraST S 2GRS BERAFH P IHHE system
oper at i Mal¥s COURLE] Hhe LingiABY i APeLORUhCLeRBd opaRibAULSS ikBrRkoVi de a
front end for data entry of enrollnment information, and configured to

cr eat e thrgpighpwlaf hyaldkarenclatedreartliment émohs. based on t he enrol | nent
informati on; a database storage systemconfigured to store the plurality of
enrol I ment records; a workflow application nodul e operatively coupled to

t he dat abase system configured to Iyl processing of the plurality of
enrol | ment records, and direct tr%nsnlssion of the enrollnent records to
the mai nframe conputer for batch processing; and a batch throttling contro
nodul e [8p86lat i vel Acaondipg &2 pepechel the PrESEnegmponcheicon Pryddade g8 o t he

mai nfr conput er, and conf,i gured t 10l kansm ssion r nd t he
nunber F SR BT Tehp s At ai i SR Sl W EaPiEn mdu
to the wmispfittam® £ampiteic tahphad cbmprioiagsst Barolinkar eita ihfhe dpaiatibns
throttling control_ nodule inc?udes a static throttling control nodule and a
dynani csystsroersrativglycewples|to fisanpiairagg spwiprter ad senftguecd 1iBeYiAs AgoBbnt r ol
nmodul e h t Fl.abi L : ting
capacit%ﬁ%ﬁgtEEPﬁ@ﬁ%??ggéﬂggﬁgﬁgggﬂgggé%g%i ?gg¥?%égqﬁﬁ#%%dggmggg?ymherein
t he st adrrclihbntotetdidn pasahbn ahe ngeiligent eaéinmatost atdatabaspwtorgar aseter val ues

including _at | east one of the foll owing: a batch art tjne, a batch end
time, aCHERPIAAP HRTDSE Soraidt of g 1@65?&?6@%@5%9@?%@? FHOBLRIHY ti me per

record, o8 fe d Ry Hg%séis?@tém"‘/@&ﬁfg}u%cf 'Et?n@'a)ﬁ'élgéﬁ odefNif LEigRg control
nodul e recel ves nam cC | nput par nmet er val ues corr sSondl ng to executl on
of i ndipluciligy oenrolbhemntcordg andslideyt trimsmmssion ofate eomtimenerecomdsepdha t he

dynam c i nput paraneter, val ues represent .at | east, one of the follow ng: an
error c’@ﬁ’é‘%&g‘@dccﬂl’ép‘&‘ért é?rm%ﬁ@ﬁi ?rof%él%iaﬁ‘fir gnl%a?@b HB{?{tEPgi %Ong(?\l/\ﬁr,m(is’ﬂ?e

degr adagdpativiely RAY fe@rtﬂmo&ﬁo%?[{@dﬁ%fnr@é@lé: NP BE maframe computer,
better-than-expected performance fromthe nmainfranme conputer.

100071 Avcsbedifipgredotoapattivdra frepwussiof rathengr s ermbienvd ranreliment Hegwds s

provi ded a thod for enyoll ment..praocessing,opti.nkzation for controlling
bat ch | GH BPBRRES i pRalor bty ARRRL P S Ly TR e b L FrBHER 1o (o
a mai nf 53p@sBENRHeRsin tBOHALILS tIGkIiAe coiteSmoliule Pinolided RgstatidiNhreglisg@l front
end data entry Séften1for data entry of enrol|lnment info, mtion; creating a

pl ur al i ¢eaptief medls dentdypartyr deothmgsrngal modulen Wierei ik s@tie hoitheg on;
storing.t i e I ecords i e _ sy - nagi ng
t he pr occoen:@r ?II ﬁlég%?é tsﬁ%‘*‘%ﬁeﬁ r a%tl% ﬁg&tsseér.?r iﬁ)%)sle?re% q}rl%cagrg%%?ﬁ?naﬁ tc?%n {sH m %T? ing the
enr ol | nemhcite aothdsmiiafihie ovaipnicr avpaofipties dusing kaloh wireadeskd mgtic and
nndulatin% the rate and the nunber of enrollnent records transmtted to the

mai nf r afEOEmgReREe! Badwe rensivsasRHE (B PEBFIES paivg MFHbne et 08RObf t he
enr ol | MRAte(8GHLAS diken! (5 TRIN LI RAE, GRMRHLEL mIBRLE! Rulbe SPRUbALkon 15
perfornme accor§|ng to static conditions, and according to dynam c

condi t | proseshas etixinman pexe@stitg Omepsr ac@irgre ofchehdingwmdbwente; méeonims;
wherei n_t he nodul ati.on perfor according to static conditions conprises:
eChedul TGS BAT e rUees B iedals 1B Tirab BORIo B HPER EBBur ng capact Ly
in the mainfrane conputer at specific tines during a day, and receiving
static input paraneter values including at | east one of the followng: a
batch start tinme, a batch end tinme, & maxi num nunber of records to process,
a maxi mum processing tine per record, or a scheduling w ndow size; wherein
t he nodul ation perforned according to dynam ¢ conditions conpri ses:

recei ving dynam c i nput paraneter val ues correspondi ng to execution of

i ndi vi dual enrollnment records by the mai nframe conputer, wherein the
dynam c input paranmeter values represent at |east one of the follow ng: an
error code used to determne if the mainfrane conputer is down, a
degradation in performance of the mainfrane conputer, or
better-than-expected performance fromthe nainfrane conputer. [0008] Q her
enbodi nents of the systens, nethods, features, and their corresponding
advantages wll be, or will becone, apparent to one with skill in the art 5



BRI EF DESCRI PTI ON OF THE DRAW NGS i o[ 0009] The system may be better
understood with reference to the follow ng drawi ngs and the description.
The conponents in the figures are not necessarily to scale, enphasis

i nstead being placed upon illustrating the principles of the invention.
Mbr eov edorepppndis Wjgjeeusion of indsviduglanenipeent igperds| by the sl €BRIEYpondi ng

parts t‘gﬁe Figqﬂgtdy%%ﬁc%hé%cﬁ{a?ﬁﬁet&j s%??snxé%%eg%%% 'féagtu(';% $f s fgll&bﬁ)l{%?agi agram

of an enrol'T nent I 'on conp f'ormand environnen

100111 Rirgitr @d2 bsed aobdcdainith & frmmainfameessaphteend doah,aaidugidat@erat i ons
systemused in data entry operations; [00121Figure 3 is a flowhart show ng
wor kf | overismeReeat A w@%@g% FARYPYSEiE beHerBarrcaprelnd) Hﬁéﬁsﬁ’mé@%ﬁ fgomithe one

speci fi g ephodil %’ﬁie [0013]Figure 4 is a pictorial diagramillustrating the
operation of an e Fol | ment cent er; [0014]Figure 5 is a high-level Dblock

di agr anfté67}a bat chcddndiag tid hngheaoaspeal of e present [iDELEDE thereds Grévidadsd r at es
various p rg ters Essoci ated with a stat}&% throhll i 25cont rol nodul e;

[ 0016] F!P@@P 9T SPF LR (REQCET SR APLTHAGHSR. 18| SanEg B&rg P ISR &t ed with

a dynanmd.gat bh Qt dikkiBGted QDEER! WP WRismitted to 2 mainframe computer, comprising
the steps of: providing a universal front end data entry system for data entry of
enrollment information; creating a plurality of enrollment records based on the
enroliment information; storing the plurality of enrollment records in a database system;
managing the processing of the plurality of enrollment records, and transmitting
the enroliment records to the mainframe computer for batch processing; and modulating
the rate and the number of enrollment records transmitted to the mainframe computer
based on parameters corresponding to execution of the enrollment records by the
mainframe computer; wherein the modulation is performed according to static
conditions, and according to dynamic conditions based upon execution parameters of the
enrollment records; wherein the modulation performed according to static conditions
comprises: scheduling batch processes based on the availability of computing capacity in
the mainframe computer at specific times during a day, and receiving static input
parameter values including at least one of the following: a batch start time, a batch end
time, a maximum number of records to process, a maximum processing time per record,
or a scheduling window size; wherein the modulation performed according to dynamic
conditions comprises: receiving dynamic input parameter values corresponding to
execution of individual enrollment records by the mainframe computer, wherein the
dynamic input parameter values represent at least one of the following: an error code
used to determine if the mainframe computer is down, a degradation in performance of
the mainframe computer, or better-than-expected performance from the mainframe

computer.
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[0017]Figure 8 illustrates various negative performance-rel ated paraneters
associated with a dynamc throttling control nodule; [O0018]Figure 9
~illustrates various positive performance-rel ated paraneters associated with
a dynam c throttling control nodule; and [0019] Figures 10A and 10B
represent a flowchart showi ng dynamc throttling processing | ogic.

5DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0020] Figure 1 is a

hi gh-1 evel hardware bl ock di agram of a system for enroll ment processing
optim zation 100 and its surroundi ng conputing environnent. The system for
enrol | ment processing optimzation 100 may include an enroll nent data input
operations system 120 operatively coupled to a

I gcgl %r distri bUttEd'-
dat abasel0PP8] 0 Whet i precdimcaBasts ho8sHaY bhe HEBAS: TAA ISP atile 8§t em 128

may be an SQ. Server. or._an cl 0 L SULL L

dat abasecﬁgpgﬂﬁﬁng’ ﬁgvaélﬁ?%slvﬁgraﬁe’ §Iéggﬁ ?gﬁe%éélgﬁ %)n(gneg‘&{(sﬁ?g%ﬂlii%ﬁ? %\@I udes a
frant engpiht:entiageonl@2int Hallowiee EhSesLidoddtaitut dedartiptidr. dmid mealdedmnicitr enot e
sources. The front end 122 nay, but need not be, universal in the sense

that it &lasidh adiitesnadsyserhormebodhdeaises ofndadvengret bhinciided VA YNE5f or mat
across the enrollnent data to i nprove efficie of .t he .80 who
provi de SFEIIHEP, t?%ﬁ’&fpmséﬁﬂ\ﬁc%% g?f%ﬁfﬁiﬁ%n’s@@f%en%j Ifotg?(“tee%ggltﬁerrgﬂfgvﬁﬁgcessi ng

optim zati,QQ. 100 is coupled to one or

BRrIEF DESCRIPTION OF THE DRAWINGS

H [0009] The system may be better understood with reference to the following
drawings and the description. The components in the figures are not necessarily to |
scale, emphasis instead being placed upon illustrating the principles of the invention.
Moreover, in the figures, like reference numerals designate corresponding parts
throughout the different views.

15 [0010]  Figure 1 is a block diagram of an enrollment optimization computing
platform and environment;

[0011]  Figure 2 is a block diagram of an enrollment data input operations system
used in data entry operations;
[0612]  Figure 3 is a flowchart Shdwing workflow application processing logic in

20 an enrollment center in one specific embodiment; |
[0013]  Figure 4 is a pictorial diagram illustrating the operation of an enrollment
center;

[0014]  Figure 5 is a high-level block diagram of a batch throtiling control module;
[0015]  Figure 6 iliustrates various parameters associated with a static throttling

25 control module;

[0016] Figurer7 illustrates various error-related parameters associated with a
dynamic throttling control module;
[0017]  Figure 8 illustrates various negalive performance-related parameters

associated with a dynamic throttling control module;
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nore mai nfranme conputer systens 140, which may in sonme enbodi ments be
renotely | ocated fromthe enroll ment data input operations system 120

and/ or the 20 systemfor enrollment processing optimzation 100, and which
may be operatively coupled via a conmuni cati ons network or |nternet

pat hway. Al though sone enbodi nents describe a nmai nfrane conputer 140
renotely | ocated fromthe enroll nent data i nput operations system 120 and

fromthe (ﬁﬁ@ﬁ{)l gLt .rf?iﬂﬁgt?%.bsngarﬁﬂfsip@i%ﬁteip@ffoﬁﬁﬁmeir@la%dﬁ%'arﬁ_@@@ﬂi nents, the
mai nf rane cofrput e 0 need not be 25 renotely | ocated and instead nmay be
co- | ocat egooiatddocialt edyinmz theetlppaobot yuoditiehache enrol | nent data i nput
operations system 120 and the_system for enroll ment processj ng.optim zation
100. [ooml?ﬁqe FHEWES A 8o B ispresay %@Wr}wﬂ Hge/ing YD AHIOEING £ r st

mai nfrane_conput er. 142, a second mai nfrane conputer 144, and a third

mai nfran@roggg?g? Fé}rglc‘ 146. Any suitabl e nunber of mainfrane conputers 140 may
be used depending on the scale of the facility in which they are | ocated
and scope of operations. In many facilities, the systemfor enroll nent
pracessi ng opti mM ZatiAEnlDAsCAYTIOOUATHECRRIEFERRED FEarggiumanisy of different
mai nframe conputers 140, each with differing i nput 5format requirenents.

10023 1Nok o2t AREOI, 10 AT K el STIRRUERS 988 @nRiREfATReROTDUL o

140 as descrt bed herein, ainy equival en uting system may be
used, i ngldedidng: Hptimpation 1100 ked it ousysidng cexpatitid ag/ihaheht pibeessimg j obs,
m ni conputers of sufficient processing capability, cloud conmputin
facilitiéw, enrollmicnparecbdng DOPMIZBLD ﬁ@O gnast @1@&1}3/@0?11 ngﬂﬁ&ta%t% Hgta}ﬁput i ng
plat 01 JO0BS1A VL) D agRl PR ALY 6,448 LSy BRkeliely caupled (o
Thg wor kMﬁMbie databases 128 may be used. The database system 128 may be an SQL Server
or an Oracle database system, or other suitable database system. The enrollment data
input operations system 120 includes a front end interface 122 that accepts enrollment
data from local and remote sources. The front end 122 may, but need not be,
universal in the sense that it facilitates or enforces the use of a consistent data entry
15 format across the enrollment data to improve efficiency of the personnel who provide
the data input services.
[0021] The system for enrollment processing optimization 100 is coupled to one or
more mainframe computer systems 140, which may in some embodiments be
remotely located from the enroliment data input operations system 120 and/or the
20 system for enroliment processing optimization 100, and which may be operatively
coupled via a communications network or Internet pathway. Although some
embodiments describe a mainframe computer 140 remotely located from the
enrollment data input operations system 120 and from the enrollment processing
optimization 100, in other embodiments, the mainframe computer 140 need not be
25 remotely located and instead may be co-located or located in close proximity with the
enrollment data input operations system 120 and the system for enrollment processing
optimization 100.

[0022]  The mainframe computer 140 may include, for example, a first mainframe

computer 142, a second mainframe computer 144, and a third mainframe computer



application nodule 148 is a primary software conponent of the system for
enrol | nrent processing optimzation 100, and controls the pertinent
processi ng steps and manages 15 the transm ssion of the batch jobs to the
mai nframe conputer 140. The | ogical operation of the workflow application
nmodul e 148 is shown in Figure 3 described bel ow. The workflow application
nodul e 148 may al so i ncl ude a docunent conversion nodule 150 to facilitate

~conversiqn of, the.records, in i.at.e t r i s the
differ en(li 4%i‘%ﬁyr %uﬁﬁggeo%n&}t)ée}r é@@%@?ra\?\%oféﬁﬁé%gﬁ; Sr ie{](ﬁ{ngg beﬁs‘%giqfeﬁ g}ﬁg%@%gat a

| nput T OFjE{cHle wh%qla&iﬁgﬁgﬂw@i ©8y med Wcardnayl Repkno\WpcLBENB! T alahy

avai | abl e conversi on nodul es inplenenting XM. or other software schema and

t r ansf or fatlitoes, Hegsster) do25aMhetcsy stenessing oprinsratinant 0 meg e sitpgicate

optim zati.on 1Q0 al so i udes a patch throttl] contr ule.162, which
i s oper at“f‘&‘e?ﬁq%‘gﬁi &4 ({}g‘iﬁ% Qe F@SV\?(&W(%WE&{%H@A&E&@% %l%dmf t he
mainfra 0. The | ogical operation of the batch throttling

conSt r ol Wn%&%w% ' I%ieglé'shown in Figures 10A and 10B. Preferably, the

mai nf r angfiEsiputésts thdlalprongkske gatfarred embbdinudnt fusesratmaiAirbat clmputdpat ch
job may include nmultiple records, where each record may represent a, paper
formor ilfRge dsperidegalfBring RNEIRVRHIE BT $HRRAMERMPEEE Bter é’aﬁ}bge gd
enrol | ee.or an 30agent I h i1 0] : ystem
for enr olnfcr]%ﬁ?g §1r‘1€ Oetgl é‘?ﬁﬁ‘g‘ﬁ t‘%)g‘?slt%%zg%%cgﬁn%&%}éhs r@ﬁ&ﬁg@%%}r@%@ﬁ%ﬁeg paper

f or m r eppesaitfisichheperegiddresdpabiter nBdudNcddputtrgoefsdiicor hahi-paraliial a
heal t hcare provider organization. [0026] The system for enroll ment
processi pupcossingvstniner 40P switaplheorepiiot Batfaln.a syst em cooperating with

t t d/ put er -. i npl ted hods. Th
aystom 1 80T o1 £ HGRETRF GRLDeTg SRt FRrF SReEH ety op e ee A0S ari cy
of softwabe fpdyl %eOémggf%gw@a@@-m e opBaubes sﬁgteﬁyhf%ﬁst% wikflo@s the

wor kf | ow appl i cation no 148 and the batch throttling control nodul e
162, may apgidanph enenletds v handear sxftveat compenerftiof tivasyesiens foramyolboei nat i on
of hardware, software, and firmware, and not resi df wthin a

_ may or nay
si ngl e physFesae eplingghien|! 08padkcontgls @Eé}%ﬁl&m PHECRBRFERS 87 BIBa3FSt ens

referred to.i hi-s..d i howy. iihuit.he
erDwi ngs,tﬁerrﬁlrf}lqI %Tté“’érlélfjm e#{(}e P%tggpg%%(% g%; e%;y@ﬁﬁ(%?nherorgﬁ}&eﬁgéé;'be co&%%% by a
communi C@?d}r@ﬁoﬂﬂ et wak kvork8% 73dpighien ghdduia 108 dhshewel inhigipdwal elebdriel
diagram of an enroll nment data input operations system conputer 200, which

may be paeovof The warkdlovmeppligaitan inpgsite 1880 pegyatalondnadyda emdeopnernthe dat a

t ter. 200 | t d i nclud i
bar dar o RSO Jof B PEATRS Ler VR 56 PN Lo LRS HORRbBPRE° cache
menory 220y,.0atakase 1t MR ndheihie Edksuibadl $90." /e ethyt eeqasre” memory

subsystem 226). The data entry conputer 200 may include any suitable
processi diffetoyi ciat228pus uohmars. a Songhit econvergenprodeks omayRIBCkppooessor

(reduced 20 instruction set conputer), CI.SC process co ex instruction

set conpGPEMETCIAkY A iihic 6@%%?5@&, mgdies gm%ﬁ}tm& -Qﬁ%%é W |

distri buga% r (&e@qﬁﬁﬁomﬁaﬁro}{‘%gi controller, mcro-controller, discrete logic
'%%e ke, as is k

conputer, an nown in the art. For exanple, the processing
devi ce 228)23py bEheaBydidth efor Remblilmsitr provesigpoptessoion KE6 abonpaltuidtd e

m cropr O%gtsckslqtgn"ott?irngegolfﬂjtr\é?lrr?cr)]&ulg el\éIZ,C %hic%ngs g}:)ae}{"atti)x?ely coupled to the workflow
25 application moduie 148 and fo the mainframe computers 140. The logical operation
of the batch throttling control module 162 is shown in Figures 10A and 10B.
Preferaﬁly, the mainframe computers 140 process data in a batch format. A batch or

batch job may inciude multiple records, where each record majf represent a paper

form or image of a paper form in which data has been entered by the enrollee or an

30 agent for the enrollee. In the environment of the system for enrollment processing



25i ncorporated into a server, a personal conputer, or any suitable
computing platform [0028] The nmenory subsystem 226 may include any

sui t abl e storage conponents, such as RAM EPROM (el ectrically programable
ROV, flash menory, dynamc nenory, static nmemory, FIFO (first-in,
first-out) menmory, LIFO (last-in, first-out) nmenory, circular nenory,

sem conduct or nenory, bubble nenory, buffer nenory, 30di sk nenory, optical

menory, 8?@2;%#5'8};2{ AP 4R Jri Broe AR 2 SHHpkRRbEN fi@%ﬂ&é}fts RITRA M A be

used, whe _ storage on a nugnetic nmedium storage in a
sem condugbenatiievioe @ peson e fhy $1 shegeicacgessidbt erghhizetigh a conmuni cat i on

link. A user or system nmanager interf . 230 b I h
entry cobplaser 20 wnismay sl vat DEEFOUS THBGYIasY ] LLe o3 BN cds
swi tches sel ectabl e by the

et S R R N T T e e

di spl ay, i@, REntcdahb@Uas, LERe i shetegat@etrolBndi iphb@kssinangptiatizaics pxécinaput put
device, as is known in the art. [0029] To facilitate comunicati on between
the dat aimideya pbnplityest REOvandnehies pasubspiemes | hamodg fir S#bF SNt er f ace

242 may be operativ coupled to t t t .Th I i
ntert acaichaD Hay BeUrGR PO B0 3aan e s oy e F SRR L
Et her net \pet ey Kpe BN S hntBERSte, sOfwatd8hnSHit a8 snnebmBiikiidd4s The
comuni cation interface may al so be connected to a public swtched
t el ephon@arnietan@rssfiGRET Mpd Z46ivarre, RATSn{pbainay obdrasalcapitiing syae physicathi ch
may facilitate communication via the Interpet 244. Any. suitabl.e
c o}ﬁc’)rgr c; ar lagical spacabiler swwniiei Barnet et Sl ey e doemgent

5[ 0030] Figure .3 is a fl ' . enbadi t he {.Cr 300
executedaP%‘@ﬂglgﬁ?é?ﬂ%%ﬁﬁggg{guﬁﬂg§1H%ﬁggggggﬁ§g¥$§?%ﬁ?%iOngﬁgag%%n

wor kf | Owem&éﬁéﬂdqﬁaﬂﬁgub@ﬂéﬁﬁy a thenrh@tie@®iohdecusgnt " and "transaction" are
used i nterchangeably herein because in this application, the mainframe

comput et ﬁ“ﬁﬁﬁ?of’{%ﬁﬁ iswdﬁgh?ﬁ@é) herdvng Blechdéncsi (ren EDTASRAT AR i ons.
client oPPYEHARY ?yWPp‘FP%]ﬁ‘%gro?rﬁ&c{gzlécile&%ﬂ/%gp%g%ﬁtﬁ% zzier%%gliﬂ%%gﬁlr%é{n% 3%}%&02§any
(PR TP RSoBEn S0°TRL o DeqeOt e oo  BRpindanaagi g0, ey be
conput er neGCHMORKE viange hasivche asmaoRDEs.tsypl addo\iMient4, StOME Ak heud diskl e
docurent sTl:orrra?ggeefilii, cache memory 220, database storage 222, and the like (also referred to as
“memory subsystem 226"). The data entry computer 200 may include any suitable
processing device 228, such as a computer, microprocessor, RISC processor (reduced
20 instruction set computer), CISC processor (complex instruction set -computer),
mainframe computer, work station, single-chip computer, distribuied processor,
server, controller, micro-controller, discrete logic computer, and the like, as is known
in the art. For example, the processing device 228 may be an Intel Pentium®
microprocessor, x86 compatible microprocessor, or equivalent device, and may be
25 incorporated into a server, a personal computer, or any suitable computing platform.
[0028]  The memory subsystem 226 may include any suitable storage components,
such as RAM, EPROM (electrically programmable ROM), flash memory, dynamic
memory, static memory, FIFO (first-in, first-out) memory, LIFO (last-in, first-out)
memory, circular memory, semiconductor memory, bubble memory, buffer memory,

36 disk memory, optical memory, cache memory, and the like. Any suitable form of

memory may be used, whether fixed storage on a magnetic medium, storage i a

6



[ 0031] The enrol I ment transaction is then uploaded to the workfl ow
application 25 nodule 148 (310) by the client or vendor. The client or
vendor may be any heal thcare provider or vendor, such as Wl | Point Corp.,
Bl ue Cross/Blue Shield Corp., Aetna Corp., or any other healthcare
organi zati on. The workfl ow application nodul e 148 mai ntai ns each docunent
as a record in the database 128 or in a rel ated dat abase managenent system

30[ 0032] N@Mconﬁﬂcﬁgﬁ?«%@&? %3 E%rﬁotrees%i’g%é 88 BIbR e nih OmLAie MaE KAT ow

application no , and the appropriate mainfranme conputer 140 is

sel ect ed us@ @f 9sRESTREddsfRrE 23BiG) beThepkd|techedatiraanyachipmer P be
processed by one of the plurality of mnainframe conputers 140 based on the
speci fi c aedmaygurkds oo NRBt Aeliiemrave SEdnUtTiHG R AYPFahient the TRESMocunent
is then processed,..as. a transactd.on 20).. - 3 t.e .t hat i nfrane
conput er ni%g%ﬁnq@qﬁialfeé%f)ﬁrgt ?ﬁ% %S(%gdgr%ﬁifl 534r gggi %/%g lggﬁlp‘% Sgﬁ%%lgm L@ type

of § or matgeyRBrFUGHH A ¥t s @YpId) f4 €R TaBRAGLSLIIED it itatphse a fheiintek I @dor
computers (142, 144, 146) . Accordingly, the docunent conversion nodule 150
of the warspttadvouappldeeiat ans kodwhen Ik8rkel ects t he appropriate mai nfrane

conput er conyerts..the docunent.into the p riate tofor| required
by the séﬁ@%ﬂed iR C@B}%‘Eﬁiﬁartleélli@weﬁiggl%%).en ré)o%%f%ﬁ%lﬂaé%c nt is
then inspe det ' Edatibh ih phete, Ohe idnetfORNBHL {StEl SSi ng
(326). I% fén orsrbrglici %naelE(éBl%EIggaRg, It éﬁgocurrerﬁ(tl“ F)g Ont'pgt%ﬁr ngg@(% (?%D}Bh’;e(}sslendor
(330) f orotpdat isngem OTte cohengdcathenhtchfase Bé2maypaatedsbnpihe wehdoe and
returned, the workflow status is then, updated (334). The docunent is then

150F ocesS6BVBY. 64 HarhiirhrEce BAFTEr MTADCY 386InCLt Hie OWSF KPS RIS is
ggggf g? e&g%;)THaoea?o%@%ﬁxﬁgégt?%ﬂn 5}821'%:62%%&(%g%?#@%ﬁ%eote%ot%% bﬁbﬁé‘&vﬁ%ﬁﬁem I'S
telephone network (PSTN) 246 or POTS (plain old telephone system), which may
facilitate communication via the Internet 244. Any suitable commercially-availabie
communication device or network may be used.
15 [0030]  Figure 3 is a flowchart showing one embodiment of the logic 300 executed
in the enrollment data input operations system 120 and the workflow application
‘module 148. The terms "document" and "transaction” are used interchangeably herein
because in this application, the mainframe computers 140 process transactions, which
are document-based transactions. First, an enrollment transaction is received (304),
20 typically by the client or vendor, which in some cases is the healthcare insurance
company that employs the services of the enroliment center. Each transaction may be
“in the form of a. record, which may be represented by the data shown in a computer
document image, such as a PDF-type document or other suitable document image.
[0031]  The enrollment transaction is then uploaded to the workflow application
25 module 148 (310) by the client or vendor. The client or vendor may be any healthcare
provider or vendor, such as WeliPoint Corp., Blue Cross/Blue Shield Corp., Aetna
Corp.. or any other healthcare organization. The workflow application module 148
maintains each document as a record in the database 128 or in a related database
management system.,
3¢ [0032]  Next, the document is requested and retrie\&d from the workflow

application module 148 (312), and the appropriate mainframe computer 140 is
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docunent is checked to determine if any of the information is out of scope
or if the docunent requires special handling (338). If the docunent is in
an acceptable state, 20 the workfl ow status is updated (340), and the
docunent is sent to the mainframe conputer 140 for batch processing (344).
If the mainframe conputer 140 accepts and processes the docunent
successful |y (348), processing of the formis deemed conpl eted and

processi ngelieh % gﬂk@% -tht Q03Ghdd: ég e trirnsaetddaineasionahaAbe sRiceshedyyt he
mai nf rane conput 140 (348) the transaction is sent to a fallout queue
for addlbnenﬁﬁxppmuﬂsgmﬁgn@ﬁﬁaﬁed@ﬂmﬂm$éﬁ0éﬂﬁﬁhald@tﬁﬁéﬁﬁ:%ylﬁhﬁmﬁﬁlnfrane
conputer system 140 may be a result of cqnfl bu5|nes rul es used
to proce§§tb%én@Pgﬁgﬁc@F%HMHﬁbPn%&%ﬂ@W% ‘%F@EFpgﬁ ﬁ§§1P8§ﬁF i ¥ fhe
wrong gr r policy nunber has been entered into the docunent or

i f such %%ﬁ%%@gﬁﬁﬁ%ﬁr or group number has not yet been opened. 30[ 0037] The
t ransact ifgop3|s thel et cacyveduffrom theptat Ildﬂt;nqyeu@itmﬂme&m dboenéft t he
error can be resolved (362). Correction of the _error ggééspe0|flc

enbodi mentcemgyl bhén & sppailid e of Huwdh- dukPetle PBIEY g’ﬁyo tHRAE W8N an

automatic rat| on. Accardin man, per n d

det er mi némﬁ ec SHRERTY e CgTPH %ﬁsy %ﬂgé g%{il |12’§j1 ?)\‘Ccappﬁlél galr}? g %ig?ﬁlﬂ?'ué[ error
in the trgpsa éibhtho'dﬁiemﬂS@r 0@NGheCaHrRBoQORPEIRtEEn tRQuler dAgactlean ibs
finali zeg (364) and it is sent back for processi ng and workfl ow update 5

(340) . | hpploprietrer ominfeammo tcobputor aek cedverts thsi domagyé 1(13621’}8 APPEERSi on i s
made to determ ne whet her the transaction can y processed using
notle expé?lil@ﬁé%@ﬂﬁér@’dhﬁé?iegfsdﬁ?ﬁﬁ‘éﬁl me CHRp P (f@ E%jl‘] b the error (368).
IT the tg cti %bhcaﬁcrﬂﬁelﬁo sf ﬁﬁhegxs?@@é{?lté)yde@%xﬁlﬂ@ 1EXP&¢ leonfpl@e tdrafisact 1 on

is processed’(3 e workflow status 1s updated (374), and the
pr ocessi ngfophatifieist manriracti2en finflesmaddn donmpsséigdhe dmeulflélﬁas]reﬂuﬁletdﬁe
transacti on cannot be manually processed (368), the tr gg%t It%g i s,sent

back to thevemsiodds3®ofor wpdring afirss (am drgmensries dephAPaa: OR8PSt ur n of

the corrected transaction fro % o] kf dat ed
(334). | Hgt\{mg%gﬂ t%%t‘?f%rr]fqoév mf?%usofs gjc%gpépdatl&e(ng regﬁ évp(g}glﬁ&ﬁléﬁ%é%ﬁ&

(338) . 1t BR,QQeNMBAtiné %naﬁﬁﬁhmteocdrﬂ@i&peﬂﬂ ak3ey, anessdmgoquetasf iorumatididt i onaI
processi ng (354).” Exanples of errors that 15 nmay cause a transaction to be

sent to t(hb?)sa&bpza}begsn@esisemgdq@t@a@’iﬂﬁ’hy |ncI ude entry of a date in an
i ncorrect formmt ntr f an i ncor,rect or. ot her.

t ypogr aphP&al erffo Nt oS FONRIE 8ﬂ ]il (%)n 5 {%%%1 Rt Whe
transactiQp,Gafy Ren 85%' ﬂét r& ﬁg)if atf of BR 1hf@ﬂﬁﬁ§h'196u§@ﬁs@@e@@tﬁt ed,

the transaction 1s |naI|z I'f not, the transaction is checked to
det er m nelotfmtferehnidasaetiad rtnandalmgj(333820 If‘rﬁnuhjcu;nep‘r ocieswedceBBBlE. stathe
docunents are returned to the vendor d,:}c% or correction if the

t r ¥hsact it weakhow %@U&GWF’@@T@Q (386 FBYFIGuiE NS 13 Spitcioofhe aﬂnal&@fﬂﬁ e
R g Y T S
the illusksated examBLenehoyicasalat @48ndprocessing of the form is deemed
completed and processing terminates.
[0636]  If the transaction was not accepted by the mainframe computer 140 (348),
25 the transaction is sent to a fallout queue for additional processing (360). Rejection of
the document by the mainframe computer system 140 may be a result of conflicts in
the business rules used to process the transaction. For example, a rejection may result
if the wrong group number or policy number has been entered into the document or if
such policy number or group number has not yet been opened.

36 [6037]  The transaction is then retrieved from the faliout queue to determine if the

error can be resotved (362). Correction of the error in one specific embodiment may
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25 geographi-cally diverse enroll nent operations facilities nmay exist that
conprise the enroll nent center. For exanple, the enroll nent operations
facilities may include a west operations facility 402, a central operations
facility 404, an east operations facility 406, and a national operations
facility 408. The various operations facilities may enploy a | arge nunber
of full-time enployees (FTEs) 412. 30[0040] 1 n one specific exanple, many

hundr eds ,or, RRENAP St HOHSRRESsRted DesraiBY RerceNBhRYLd auklnidiRugpertién.nunber
of FTEs may be based on the size and scope of the operation or business.

I n sonme éwbodimgntisymdreersnmel hagite mpéedtol dnenfiae iHe qormsstior aciiondabs! | ment
center 400 may_ be | ocated overseas to take. advantage of | ower I%laoghecosts.

d
In some dyRli f%ﬁ%@?-n&%ﬁ@“@?& %W%’Pm@_ﬁ’fﬂdf Ruhi A PSR E
optim zath 803 S, AhatRAZ5RALLANE GRAATARNIEA bl NERAL Rk BbL TRRALCENL er S

is inefficien ecause bal anci ng between the various enroll nent

oper at i opsigannete beoeaaiplties bedectbdirat hieis, stige €6Ch, endeoldioreidt nogertat i ons
centers, when the nmminframe conputer is down, FTEs are unable tq perform
data prodelsyning, whettherrihe sgusacon gam bs egnyatis Breesswdi g BatCEiRFTieyced

[0041] The system for enrol | ment optim zation e . lLance t he
wor k| oadP ﬁrfém (B laalh APReES a&fﬂ C§888r élﬁ hefrg(gltl ﬁ%g gh F?}é rﬂgeetrl{é{%s?dgfl{)%ﬁﬁ S

oper at i Opg Q¥ e@ M AhMEMy CeNL@LS, 4Q0tradderisy $¢ proctORdNBYORI Be vaeklsed to
i nprove efficiency and productivity 426 because the FTEs are able to

per f or m staeisdatipdeat (374),askshopr@esdmng philie (rsmbrnsios is disinmg! eeplsigdt em f or
enrol | ment processjng opti.m zation 100, the FTEs r%@glﬁ to co%lti nue

wol%i ng &R whel til%%fﬁﬁ%ﬁﬁﬁf%}%@f}%fo%%aéw wf?%éS%F?S]t BT HTFOHA ) i s
down 1 or JORILEIANECverr WARBRENP LRSS Shiler|oh (39D) SERBAULEE o ftes | S

possi bl e cause the data entry operations are ered and stored in the

dat abase cd28:taftragstesen dent ltye vehdas dek tvorkihey maitunf sarpelacan3Gter If thel40
under the control of the workflow application nodul e 148 and the batch
throttl i HgnesHER é owrrfuicePa R reqpies speadlshangling bxi8antie dochstt $a6Pngs

th h i ) ductivit » i i th
nunber o TaLY BERrEE it e A PR R g SER et o B RS O
100 i ncr gasesusdh fifantdibh 28tHe0RnAR0HehipscihPfbc bR @k mes likliiklentry

[0042] Wth respect to batch processi ng@gener ally, records or transactions
are proce$sedatkninaars eguerct brmatnesirYhelt ai gncassash Z18cords. v th&in5Hei on i s
fully 25 processed befare the next recard or transactign is accessed in

t he bat _(:Fr‘qug_()%g}\%ﬁ??ﬁﬁﬁ ﬁ%ﬁ’&hatdﬁ?%aéwni RS rxg;%ggggggﬁv ﬁlﬁﬁ e G e ranner |
the vari gusojRS.d gj‘gvgnﬁf O LhSsLBLATRATR GHAMEE thd 4AniRYioREs Finagagised or
serviced I'n a‘round-robin approach or tine-sl'ice approach along wth other
m ssi on- ¢344)i cal napph ciedrisactsors i khediatl tchdeennineeiibdechamsacedvesn ilics
allotted processing portion, where the individual  jobs SOQ%g%ﬁéng by the
medOnf r anElaEs Ay EpCesal 5168)contie oTQRIBE fife 'SPBIEdL ‘iongﬁsy }

mai nfrang ¢ ONPi®Hie ransaction cannot be completed.

[0039] Figure 4 is a pictorial example showing the logical operation of an
enrollment center 400, which may utilize the system for enroliment processing
optimization 100. As shown in the illustrated example, four separate and

25 geographically diverse enrollment operations facilities may exist that comprise the
enrollment center. For example, the enrollment operations facilities may include a
west operations facility 402, a central operations facility 404, an east operations
facility 406, and a national operations facility 408. The various operations facilities
may employ a large number of full-time employees (FTEs) 412.

130 [0040]  In one specific example, many hundreds or perhaps thousands of FTEs may

be emploved, although the number of FTEs may be based on the size and scope of the
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100431Figure 5 is a high-level block diagramof the batch throttling
control nodule 162, which includes a static throttling control nodule 502
and a dynam c throttling control nodule 504. The |ogic inplenenting the
dynami c throttling control nodule 504 is shown in Figures 10A and 10B
descri bed bel ow. The batch throttling control nodule 162 receives system

i nput control paraneters 510 and provides throttling output commands 514 to

control how.bahch tﬁfs%gsﬁsgmo% By dlRg oK e RMARR dpealiioald rimeiMseor148

adapts the transmi ssion of batches records] to the mainfrane conputer 140
for execuhi @nollfhbe ysdreftl mpytbeclonttedlovpaeantet Bks Mitagd of howdrelabat ch
throttling control nodule 162 about the state of the batch processing. The
i 0 syst éAFENPREORASANENS MOt 5502 the shden fgr ﬁwﬁglg}engprch%?%gp%@;%on,
processe 2Q, nrocessi i m ] , UE :
renainingmgﬁgﬁﬁémgg??%ﬁgagggﬁggﬁgggﬁcég%@hghgﬁﬁé??g%yE%?kgg%?ﬁq%%g%%ssing
5285 and vaiRiRfadS Vsl @G | bdtGabn pafaaneirens SloliAbithaighathat chapiaceagsing is
typically a sequential operation, parallel batch processing threads may be
spawned ycerhplishodkfFwikeapipl sushtdropl merudreratngistentess, Wesmhilc ma@iimgient r anme
conputer 140 to .proces ltiple records if excess processing capability is
aval | abl GOmRug S EGed I g U PBIA L RELER CRPGRETPHY S LY OrWRE T 6 ¢ he
wor k| owappl d.calton ABdy & /id48 modul ates the workload fromthe
enrol | ment data i nput” operations system 120. Mdul ati on increases

predi ct ajid4t]y oThé¢ kestaysiioe renavibingrt expgimigatzod 40Qenamubbesedfo Balanexteds from

bei ng rel eased for batch processing in a.relatively short period of tine.
Thi%s coulPTkadrsd §oPrpaetarge c?@é{s%‘?qgéﬂig‘ﬁcaﬁﬁeélﬁﬁlisﬁ WW&E@E“%W%‘OY’&&% oi

mance of 1SS/ i &4 |k i inf put er
120 may. S0 ISR CAG Eh B Ao R B8 o Rk L B TN sh ¢ he
sour ce ofyrédetikaeords bédaatbe ithe FEERI Mesatlono preeoassibegdatd eatrhemsiwoods, it is
usual |y the case that the nmainframe conputer 140 cannot limt the input
from a paetiisuitarbasisur deng b eysiemdby enioflmysmé ppraessieg PAHMEIONAA0 88, such
as the | ow lication nodule 148, were to .overl oad t i nf rame
Computer T TEITH He CrHHOE Goges oot ndtefsr Pt Ssndivel®, 58 1 hE

mai Nf r angcomBHLEs MBWnNRY! @ekdAnder ohmbOtath hiRedstaNts A6t Sdhetilleal
applications. 100451 In one enbodi nent of the systemfor enroll ment

opt i m zatTihon il @Ossilsie abdceusdOtiter dathl dntiy npgrabienssete hstfered efraubtoragondiltei on
used to ipitially control and track system processing workfl ow thrqugh the
Wor Kt | ow BRI LA G ROaRGeTT et B 1 TEHP BTG SENE il L0 Bt e
processe ‘ ' bdabs [ AR3edH YarbRidh e ppinf rame
Comput or TRTat " hach BN hERIG X BbaRE R R BB A Rl

exenpl ar ynodiputl 6par gietierds rosedsiaytiilherss satings throegh mpgveontrodictivogdul e

502, including: a batch start tinme 606, a batch end tinme 608, a 5 nmaxinmum
nudtber ofend @ aso resulsine dsereaTan the RESPRLA IsABEesE Ry RepRYE SYEEHr d 620,

d dul i i NdOW.Si ; [N I Ga '
of 1 - poak at e kb AGR G G M i’ BedERIE B Pl M AERe hhdcessi ng

capacityofvengi f there is no significant idle time for processing in the
mai nframe conputer 140, static throttling attenpts to evenly distribute
schedul i (604%] baWgth reportds betichhheroreishfa geeeraldypiscerds 140 iraf GOLFIWNALeh
respect to the start of batch tine 606 and the end of batch tinme

syst em p&FQGAHE bt STHEPIRe YRRk ThakBy SfSarons R e iy g

copput er 14 ygg%d hat 5.t f 00 AM
toﬁ?il: 0o® kﬁ%g%@dbon yalgﬁlﬁxfrt\gé%(ﬁg??ﬁ %ﬁng?&g%clgr%?%sg%@tt%b%g?b hﬁg‘?&é\%ﬁ time

606 and thboldt die ench td peceR8d detaetequemen] exaniet,yhaheanoth@thatiohing st o be
P ocesse%.m mainframe computer 140 may be processed or serviced in a round-robin approach
or time-slice approach along with other mission-critical applications such that the
entire batch receives its allotted processing portion, where the individual jobs
30 processed by the mainframe computer 140 are controlled by the operating system of

the mainframe computer.
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[0048] Wth respect to the maxi mum number of records 616, if the enroll nent
data input operations system 120 generates a greater nunber of records or
transactions than is allowed to be sent to the nainframe conmputer 140 per
the maxi num nunber of records paraneter 616, excess records may be held in
an excess pending queue to be 20 transmtted to the nmainframe conputer 140
‘and processed at a later time. Because this formof throttling is static in
nature,_ﬂmQ3Fta§W$ﬂ€hiQ§&ihngyﬁoﬂtbnkknmﬁghmnEﬁZhddmﬂdnGMD%ﬁng gchmérobat ch
“processing paraneters to acconmobdate the excess records held in the queue.
e Suah mutet Hisaich Gnefel d et v seTpRrmeNg B b dteased | n

; gc . Aot ReoiEtge §e1 .
Comput orBARRE SBUCHORI 10 ne e R B CRTR o

transact j.of,@%p86d$htNE iR TOURLs 06A RhACEES iagribbdBeidReCTTd BatchyirbhEngraxi muim
processing tine per record 620, the transaction may be term nated or

r_e'tsgr nedcdnerokmedlor 1 Glieueitas seten ninpet icbnaoh patsieaigrexd ¥ gnd yevislehedul i ng
wi ndow si ze parameter 622 defines the punber of seconds..i.n whi atch
Pr; IO(r:] 1‘6?; rr‘iélémﬁi}ﬁ ilﬁﬁwiccffo@?ﬁafé‘%e&ﬁ% ﬁﬂd%?,mr%go tcﬁ’é)rﬂgeﬁélﬁlée%]tthl%}ﬂ%gﬁgﬁﬂ@e\@ type of
ut er. : Lifbot : 99504 Turnin
i1

ow t o ¢ B R o L B B R it o5
certain gimsiise 120 dos erbiicpariareseren dhpitheonmi rfzrameesonffuinpri 40e t o
determ ne t'he appropriate execution or transm ssi e of the 3@ ch

records saet thiotiling erainet magraile dfpubent 1p staphg tﬁ%géqacgtprﬁaes§wg. k1 ow.

Dy_nan‘ic throttlin 5 reacts.to.the a L.r - . or
i wsmgﬁmeﬁi 550 Bed® AEbHRer o ArGRE i MR BOEM O
etects plntd . L o @) Brobl simbexerfdaRsedmbniihi teivafivanguaesput er
140. [00@1{}] %)fg%mc fdﬁrottl ing prevents or reduces tlhée backup of proggssi ng

queues as2@ g esal nllafedctomt hatehe gracessiia e .ornd phkr iSESt@meﬁ'lttan PREFHEF & me

t 140 | 10 il ab N i N i
cxpor | engi hoA lBoEba BerFarTRCE. SN aAdETI BN BroLBee NG Eabaer ty i s

avai | abl ro&gggﬂ%ﬁ&g%%ﬁﬁg@ g@%ﬁéﬁ &y A0 w o HYMAN HptibiRint hivagiecang itncr ease

bat ch processi . spawni ng additional "concurrent threads to be
priacessegerit themamifphfasmmponpld@ro hakessSpaliln geaddl ificonets proerstiPgent

threads !:a?psagliqt;Essa\Ea?I%birIa?Ias?girsgurgedcﬁtgyt er 142 to operate as a

[0044]  Batch throttling control within the workflow application module 148
modulates the workload from the enrollment data input operations system 120.
Modulation increases predictability of the system and prevents a large number of

20 . records from being released for batch processing in a relatively short period of time.
This could adversely impact processing of the batch files and/or performance of other
mission-critical applications that the mainframe computer 140 may be handling
because the mainframe computer does not distinguish the source of the records that it
receives for processing. In other words, it is usually the case that the mainframe

25 computer 140 cannot limit the input from a particular source. Accordingly, if one
particular application, such as the workflow appiication module 148, were to overload
the mainframe computer and fill the input queue of the mainframe computer 140, the
mainframe computer may neglect to perform other important or critical applications.
[0045]  In one embodiment of the system for enrollment optimization 100, static

30 throttling may be set as a default condition used to initially control and track system

processing workflow through the workflow application module 148. Static throttling
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15 paral l el processing machine, consuning sone or all of the additional
processing capacity. Accordingly, the batch throttling control nodule 162
may increase or decrease the execution rate of batch records, or may keep

t he execution rate unchanged, depending on the runtine paraneters eval uated
and the particular rules applied. 20[ 0052] Wth respect to distributed
processing enbodied in the systemfor enrollnent processing optim zation
100, and t h i 140,1..t he
dynami c tskpr;'eo({&?irsl lr’fg&!jé ﬁ?cre\g%ésl 2&2%3%% \g%r g{d@\#lelﬁgg(%ﬂcﬁ&@%ﬁ%o%e I ng ei\%le hel n the
di stri butredn8yst eompuletr ¢H0 asspecifertirthes ddrary thhedapat ch records are
transmtted to the mainfrane congfter 140. The dynanic throttllqgﬂnndule

504 25 f0%Aali onlsigiiie f sPeWpeEEMD réaewd%ﬁr%me@rwsedi 8Y riivp §tegg BF The

b iR BERsTa0% s ok, S e ol AR o R P03 cact <

t o 4 nput mpafare! RisbdesGEtMdBg bRReaPeratl @axiaturt Peod¥Biing tiatepgarperier 140.
In one i rrpl ementation, the dynamc throttling nodul e 504 nay consider three
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i nput paraneters that the dynamc throttling nodul e 504 eval uatés in order
t o cont r drottheg batmhtsppecesly dintribhe wheddlimpnwo@ppth catordntonbduh@nfrdBRiei n
accordance with t‘?e t hree above-descri bed processing conditions. The i nput
pa’rOanetetcgmé’HE?\livrlt n Figure 7 represent error codes used to deternmine if the

mai nfr agiﬂlf%mﬁ/ﬁth]régoecf ﬁodﬁq‘g“%ar't | 1tn'1$6§6 A hf e@%@?b&t"hﬂnﬁé@?e

mai nfra uter amc I'ng no ermriate the

entire baysﬁ&m;f&bsonaﬂldomﬁhexdpéxe@rmeneaskétasupwvxfsmrgttheﬁnﬁ@ﬁ&hd&oﬁi@@tﬂl d4be sent
to the 10mai nframe conputer 140. [0055] The input paraneter "system downti ne
error coduy” rnmdﬁtfe,eii@r gsempke, dhatdhe baghbe hat fra@s%ﬁﬂbféM htelhé)@u?xM, dﬂhdt he

mai nf ranme ut e 40 er I,,n anet ere nynbe

retries” 0*?%6&?* &éﬂ{“& t ‘écoﬁﬂlllf’ﬁgr ﬂ&)éf)g%tfﬁéﬁ?&gm{jo Ofi,)r %@rngtcg]e?q(g Pnunber
oflsbatcheasaetfeeﬁﬁle@%&tgmﬁgn%tﬁ‘awﬂrs,meegrdo%ssteﬁpl cally set at 15 between
three and five retries.” Thus, if a single error is returned after an

at t enpt l{@ﬂ@)}ecuWe:hu"b@et:triarthamevmnumawslm eihdcardﬂmé ifsthaetrofieces datei | y
decl ared. Rather, the maxj|um nunber of retries irst be exceeded

bef or ot HPGGREH Rt REGEL |0 BETEH6) ¢ HOUUF U504 QORLRISST THATACHRBS Al nf r ame
comput et i 4l BOV0 seliho! BR!mERBANK cdrboiliS Pﬂ??)bblt}?e IR Kfnir of

transacti on ure error ue to networ atenc net wo

fl uct uat iremsds Iyﬂmﬁéteﬁlélmcmceespﬁee@el@tmdy btehslysh e ercear sendikieqisupub be
paranmeter "sleep duration before retry” 708 represents the nunber of

seonds BrNTHLIHGH d8 Uhe Ppdieiianag cemibh 140t BWpprocesipil ¢h aj later yisie aBegauset ween
five andﬂn? ?orm o tth?ostﬂmg is static in nature, the static throttiing control module 502 does

not vary the batch processing parameters to accommodate the excess records held m
the queue. As such, the transactions held in the excess pending queue are processed
in due course when processing capability is available by the mainframe computer 140.
25 [0049]  If the processing time for any single record or fransaction exceeds the
amount of processing time specified by the maximum processing time per record 620,
the transaction may be terminated or returned to an error queue to determine if a
problem exists. The scheduling window size parameter 622 defines the number of
seconds in which a batch process is available for execution, and may be dependent

30 upon the type of mainframe computer 140 or other computer used in the system.



[ 0056] The i nput- paraneters shown in Figure 8 represent how the dynamc
throttling control nodul e 504 handl es a degradation in performance of the
mai nframe 25 conputer 140. Wien the processing ability of the mainfrane
conputer 140 is degraded, the dynamic throttling control nodul e 504 reduces
t he nunber of batch transactions or the rate of batch traffic sent to the
mai nframe conputer 140. Such dynam c throttling hel ps ensure that an

ext ernal [@IRGesSTusHEas bhge WBhikiioWiranhhi cahironnadld 80448is goedslenot
overl oad the mai nframe conputer 140. 30[0057] The input paramneter

" per f or mandeaide geddat funtintehaed Kolid pagouciewspele Sentwidrapes comperr tiirfeoi n

whi ch a transactjon should typically be processed nd i1 f that time is
exceeded Fifiﬁeﬁﬁm&yth% APEOPHAGY ?’%/qc 4o s Fv1 FPB?“Q%’B t rg%‘?ﬁ%ﬁg&?{%@g HYER 36@80 essi ng
of the malnframe, COMBMGler 1A, agudediRegte M¥PhEA . BendmaPaerdflinkhi s
i nput paraneter 1s between about 15 seconds to 20 seconds. The tine’in

whisch t hecdetsanshe hitosl rehlowbrld Beurpe ogessad nmeaftsmt kenputwido peifptmarcet ot al
time fromwhen the record is placed intoé%he 5systemto the fi nme, when a
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perfor mang er;de ?é O?)a#{ﬁe?fg?%@%g%t%g%%u\f@rlﬁ%_ 804 i s exceeded, the dynamc

throttling con ares that the performance of the

mai nf r ampoEPUtBYnabd@ thetdiegn ts dhedpesfios ey degoadsing gqnetdrashol d
val ue 804 may be nodified dynamcally in real-time based upon real world
ci rcunst ameedt Ofli@nﬁegfr(hér@tiiiaﬁﬁoﬁﬂ;fafﬁ@dﬁheibgﬁa%@fbﬁ'm%éﬂﬂw&&é Qi suids in

the mainfra conputer 14 such as, | .of a processing.a core. |oss of
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Processi ' (nQCaHhciReR ANARAINE HRIm ThIthal{ftAid bomb@BS |40,

unr el at eﬁg}tl%efgcﬁlﬁg&%% c%&j%%lg‘,g%n’gycngi t aki ang pril%ri ty, such as jtj)i I '1ing

pr ogr ans dyaanieuthtstlireceiny abraspraghapwceany effsiarsy prosmagiing agdibgnrans,

whi ch are 15all executed on a maiegféﬁmg conput er 140.%8053]T e i nput

par anet e£onQEnsthicadaip| e Hrocessegoly (18prEdiBirEe: FEAURDer Vot SPRYASECt i ons

or recor 1:h [ -het h ] tilgi nmodul e
504 decl AMGHORH FBulE HEHES NEES IR HRAR, FobBigt 1, FEE Ras ot
prcessi pgrafibl arsdehghe madond dmyumdiz comst it ull eofatipenddrioma cerodegmadat i on
because one or nore false 20 positive identifications my occur.

Typi cal | gapagity] edseortingly afirabrichndrefling spiyedr mgdyieaded et HKEae tFue

performance degr.adation. i s declared. |f a.perfornan r I ndi tion
Ue docl afBaeEnd i gHREHtion; N 9ﬁaibﬁ§chc5%°%%= G BT eE, P2 Rt ol
processi pecKALEd CXRREIRE iPhd Nehec phdfetandviiadidaamd e fauidesr @les
transactions sent to the mainframe conmputer 140.

applied.

20 [0852]  With respect to distributed processing embodied in the system for
enrollment processing optimization 100, and in particular, within the workflow
application module 140, the dynamic throttling control is applied at the batch
scheduling level in the distributed system, which is prior to when the batch records are
transmitted to the mainframe computer 140. The dynamic throttling module 504

25 functions with respect to each particular distributed process. The dynamic throttling
module 504 thereby controls the amount bf data sent to the mainframe computer 140.
[0053]  The dynamic throttling module 504 reacts to input parameters describing
the operation of the mainframe computer 140. In one implementation, the dynamic
throttling module 504 may consider three processing conditions, namely: 1) when the

30 mainframe computer 140 is down, 2) when the mainframe computer 140 is providing



25[ 0060] The input paraneters shown in Figure 9 represent how the dynam c
throttling control nodule 504 handl es better-than-expected performance from
the mai nframe conputer 140. When performance is better than anticipated,
the dynamic throttling control nodule 504 may performupward throttling to
increase the rate of processing of the transactions in the batch, thus nore
transactions are sent to the 30mai nfranme conputer 140 per unit of tine.

[ 0061] ThexghitRUdtpepfatameieeind gpodicpend onimdnoe tdmpshol 40 1904 videps beeits a | ow
end of an optimstic value that indicates better-than-expected performance
f r om t hethpedchpeciarere Bpane: 140. This input parameter is a | ower val ue of

perfor fhreshol d,, and_ nay  be, i : g ween conds
and 10%@@3@15. %igfr%cc7o€d!g%s_gcfly,e ??é]??%ﬂgaic?g o%sapi élﬁée%g%r ocesziliegél{%yrl;1 ?12“23 t han
8 secondgyothBlt8hdiIRANARYECLRALLArReh QbRBGICE: batcigubessedn tlandotitipvdynani ¢
throttling control nodule 504 may increase the processing rate or ,

transni saipbicatiol nrelulf 1#heinbatcohdanseovids the thivs #VSTIARBOO RIFCETNE40.

[ 0062] The |dr][put ranet er "deci si g}g sanpl.e size" 9 6trei\,p(ge(§%g§ &t

pr edef i nERUEESnuhtfet Pt PEERET'ES 0P "t GnsEet| znfsl_”i att At “EGF pass ‘T he good
per for ”B@e‘%gﬁhﬂé ool i DeLAE 8 ohhgtEYINAM GobAr aFthdra s §8BEelprametuleitb04

i ncreases e processing rate. “This value may range between about 8 to 10
tr a][lsactﬂhe ngainframetdoatpuwer 0, thedehambebautmgbeodele-Ydanag ipeuned the
performance occurs with one or two record oes no ec arily.indicate
that t hecrdipndwich iokr 60d Imay dekrry b dal “g@W%C}% gh?‘ﬁ@f“&aéeé%ttﬂgﬂe
processi ng. 15rat e. 0 The i nput paraneter "current pending transaction”
908 repr@gg‘%’iaglet%éné!i‘g%@g'p of records or transactions in the batch that are

wai ting 1&95@}9 p%@ﬁﬁ%@%aﬂiﬁ@@? "&y S Al oinse bRy beddsé|T04i epeesprtedeer i ned
gueue. e dynamic throttling control module 504 may eval uate this nunber
when det exdus rthatgdesagbh éhe tatiracolethsematdrame computer” 140 error. The input
parameter "maximum number of retries" 706 represents the number of attempts to
process a certain number of batches before declaring an error, and is typically set at

between three and five retries. Thus, if a single error is returned after an attempt to

[y
w4}

execute the transaction, a system failure is not necessarily declared. Rather, the
maximum number of retries must first be exceeded before the dynamic throttle control
module 504 declares that the mainframe computer 140 is down. In that regard, it is
possible to receive a transaction failure error due to network latency or network

20 fluctuations, which do not represent true system errors. The input parameter "sleep
duration before retry" 708 represents the number of seconds or minutes between
execution attempts, which is typically between five and ten minutes.
[0056] The input parameters shown in Figure 8 represent how the dynamic
throttiing control module 504 handles a degradation in performance of the mainframe

25 computer 140. When the processing ability of the mainframe computer 140 is
degraded, the dynamic throttling control module 504 reduces the number of batch
transactions or the rate of batch traffic sent to the mainframe computer 140. Such
dynamic throttling helps ensure that an external process, such as the workflow
application moduie 148, does not overload the mainframe computer 140.

30 [0057]  The input parameter "performance degradation threshold" 804 represents a

period of time in which a transaction should typically be processed, and if that time is
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20 processing rate of the batch or maintain the processing rate at its
current |level. For exanple, if there are 100 records in the batch queue of
t he mai nframe conputer 140, 60 m nutes nay be allocated in which to process
all of the 100 records. [0064] Further, based on historical and other

real -world conditions, the dynamc throttling control nodul e 504 may
receive an input or otherw se determne that only 25 30 mnutes is

required ek@edAEQGRS %yhdﬂﬁich@@otﬂﬁ‘%%cﬁ@ol Angiardimigngy diemtthe predebsiag bdhe even
t hough the mainframe conmputer 140 is providing better-than-anticipated

processi mpic@pabicbinpyter tthe adyingrided.t Aypicelly.rife conper@]thivgaptieosmaciraly
Upvar d t REGEETig b oL Scadard S hepras y HEaIEE uricit bRl s Fege o
al | ot t ed b4 d08:430LLQGR %ﬂxgﬁgﬁ*gp 1ok QS AR Oneit ﬁgl%rr@cdfays bRcZPRid @eords in

b
t he batcﬁ gueue o% the mainfr conput er 140, and based on historical and
ot her r eabstworth thectndivthicansrespdse ishgnained fibhr e thdinfawenbmplitendddhl e 504 may

ascertain that I 100 of the t ti b sed i h

BT Lot t od (853K nuERn IS PrEeEBSHGEr EtonTTEtnG dogbe MSmmrtretatet he

mai nfra . i ovi di tter - i.Ci i

Taonbi |1 By RAIRSSHOAAAD LRl DH (R0 8 EEt AT AN RAVARORESREND o

Sof procesghmem®kotipathauohistdeansiag! The peribhusceldogeddatign wimesiiadd tvatuet t | i ng.
[0066] To acconplish upward throttling, transactions or records may be sent
to the mdDAfmanee cwwpindedypaocaity i rask-emeapised pvpee readrvesld eiFgiapstansies,

ddi ti i th d b d. .S ir ddi tional d
o ellses 1 MeeRRRR T b bearsd R h R v e, BRRY B AR s hbARRL 1 eh on.
For examp|,& ad PRs \ﬁ?%ﬁrf Qsih0applrk crkd 8NRIMMAUL RS b4G1aByacsignidlagmesdry send

10 records to the mainframe conputer 140 with an indication that such
records stieulldrbearprokesispdbiampaPabdeeting Gegrdati se mayvhoeur dgoiuse sither

addi ti onal conputing power, but the results of evi ousl| rocessed records
i ndi cat ehigbaPl'l%FéﬁJf)g% narelasdgodthes %n qugbea@g}nlga@ﬂ‘&af/{ 56376]8‘5?% 81 put
. paraneter, "t -1.Qn" San: ﬂ%u]g_rcg 38

Iroemai nin I?é}il‘l@ﬁ’i %ﬁ%o‘g‘%g%%@tl%@&%?ﬂ&g’g@? (’g%ltn%t %%g%ﬁa S ct’?df(g?]sé %ﬁlﬁ&% e batch.

Thiss val yg eiksciead 6nb abafrhasedmppoen 1tbe average response tine per
transaction nultiplied by the nunber of pending transactions in the batch
queue. [ GBI Thelhinpet garssrditre dlerisu saonla mice 896 gEBRRCIH e gupky of- 9

L:? IC lhi E ? %E%aggpg%gra Lgcgrd% tga?tagré é@ﬁueﬁ'gg Eern%lre %d&;lengm?coérétﬂin%oé}}nﬁgk @yt he
504 declares that performance is degraded. In that regard, the delay of processing of a
single record may not constitute a performance degradation because one or more false

20 positive identifications may occur. Typically, at least 10 transactions must appear
degraded before a true performance degradation is declared. If a performance
degradation condition is declared, the dynamic throttling control module 504 reduces
the processing rate expected for the records, and reduces the number of transactions
sent to the mainframe computer 140.

25 [0060]  The input parameters shown in Figure 9 represent how the dynamic
throttling conirol module 504 handles better-than-expected performance from the
mainframe computer 140. When performance is better than anticipated, the dynamic
throttling control module 504 may perform upward throttling to increase the rate of

processing of the transactions in the batch, thus more transactions are sent to the

30 mainframe computer 140 per unit of time.
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20 transmtted to the nmai nframe conputer 140 with respect to processing
rate and transaction traffic flow Note that the batch processing job ("the
enrol | ment batch job") corresponding to the system for enroll nent
processing optim zation 100 may not be the only job that is executing on a
mai nframe conputer 140. In that regard, the mainfrane conputer 140
typically handl es many vari ed processes and transactions ("jobs"), where

the enrokdomnt DRIl PeRSSIAT" d0RE peifdtianonenreéhol@NY04 Faitsastd 8Nowobs
executing on the mainframe conputer 140. [0069] Accordi ngly, the dynamc

t hrottl i agd obrnrgitinnisdu velusOlat mdlaatasnaiterimn-ogiected peeiofngneeofrpmethe

enrol | ment .r%atch job to e surTgllieffi i ent and.ti{nﬁlﬂy péﬁ)cesgi ng of the

enr ol | meAUHEERH PBIRPUEY i 'O HPY PHEEFCE e ORET vAriols PREPEREEr s and
30perfor S i i t e i ) ] I f ctions
in the e@gﬁﬁ}r@nfﬁ%ﬁgﬁ gﬁpﬁ \é\dﬁ.ﬁmﬁ %\Qfgﬁa?p?g%%%g , Q{Oﬁg%&i’}e ncg)rﬁn&% aﬁ%?}c?t %%C?J%gécont r ol

modul e 504comngli nspechsddiens nput ppacaeet er despethandB cadcbydor barty-tedreck t he
i nput paranmeters after each jndivjdual transaction or record or group of

transact POHIPYEd PEEBFEERAS d5eaF B Ue dYBYmih BN Pl cBABUE P4 140 so
baci . 5100 7BrRgUD o ToR- e o Lrow thet I ehRRe PP Bl oy S B nam ¢

throttli agiceahs edbmpoeri£ 504. First, the nunmber of pending records to be

processed in the database is determned (1002), and initial variables are
set. For [@6dhpl elhephpuepsrangptirs” dosision samplusint| 800 repdeenivhdi waddimgdt hat
processing in the inframe conputer W |l be perforned as a seguent.i.al

D Bcess Pt oF SHEPIen et THEHGaPT oo gl aupar bt epof oA Ty (Hotey
[0071] A wagohabledBRiEa8BHIIAY cbihfor HE&kS 1500 iAARRIE 18l BRcedo the pyEber of
pendi ng records 1'n the database to be processed is read from system

conf i gur atluomparage tretvecearabotih 8 to dorasaciesr fadther errdshenataly divasesec( 1020) .

The deci sion sanpl e size represents the nunmber of records or transactions
that nusPelTHhpRSEPE QAR TS BFANE PO 91 Brieree&Ct APyt NARTEHEY

gggf“sit Lgﬂq-sdéia‘?%’ﬁ?al te RQGES HrDRidScSiRlol HRod FE L YA incPRIE el R58singhen the
. mpl e :
15 rate. '
| j0063]  The input parameter "current pending i‘ransactién" 908 represents the
number of records or transactions in the batch that are waiting to be processed. These
transactions may be held in a predetermined queue. The dynamic throttling control
module 504 may evaluate this number when determining whether to increase the
20 processing rate of the batch or maintain the processing rate at its current level. For
example, if there are 100 records in the batch queue of the mainframe computer 140,
60 minutes may be allocated in which to process all of the 100 records.
[0064]  Further, based on historical and other real-world conditions, the dyﬁamic
throttling control module 504 may receive an input or otherwise determine that only
25 30 minutes is required to process the 100 records. Accordingly, in this situation, even
though the mainframe computer 140 is providing better-than-anticipated processing
capability, the dynamic throttling control module 504 may nonetheiess maintain the
batch processing rate at its current level without upward throttling because all of the
records will be processed in the allotted time.
306 [0065]  Conversely, for example, there may be 200 records in the batch queue of

the mainframe computer 140, and based on historical and other real-world conditions,
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size corresponding to the nunber of records to be processed in the database
Is transmtted to the mai nframe conputer, and sequential processing by the
mai nframe conputer is requested (1026) for the nunber of records defined by
t he "deci sion 20sanple size." [0073]If processing is not set to
"sequential" node (1024), then "parallel” node processing is assuned, and

t he deci sion sanple size corresponding to the nunber of records to be

processeghd @yhﬁtﬁi&@i@ﬁﬁﬁ% domtiol ansdulé td byt hecerminn ftitanenigohiiutedT theand
paral l el processing by the nmainframe conputer is requested (1030) for the
nunber ofrapSicsony den Hefirorsdsasyint the 2llgded §0 oninsiyieprepessing po74nthiss, the
dynamc throttlin ontrol nodule 504 ca l.rect .t.he ILnfrane..c. ter to
process ¥ F‘%s(’:lﬂ}lg%%?aﬁ t_%er t'iet ramg SERBHE gﬁgr‘}%%oevrl&igg bgﬁ %rétrhgﬁdef}‘& gﬂr%ﬁer. | f
the nai n{p QTR KO IL ALy | Be divh 88 ladrdiQinkI@EREBmb AR 1908 FhlSinkfeade Parkak! el
nanner, en miftiples threads are spawned and processed sinultaneously by
t he mai nbf areedfigoofibt éaich Tremsalyioasi tbug difeting ivpyracbiredlingrodul e 504 wil |
only request parall el t he mai nframe conput er

processiH@“ﬁ%rfdf%ﬁﬁ%%ﬂ@%ggégéhggﬁg?gﬁéU@Bﬁﬁﬂ?%§0%@%9@“&%@&%%%miﬂﬁpéria,
o071 b R SRR B e B SRRy |
m nus thehreads may be spawned. Spawning additional threads causes the mainframe
computer 142 to process records in a paralle] fashion. For example, the workflow
10 application module 148 may simultaneously send 10 records to the mainframe
computer 140 with an indication that such records should be processed in parallel. Of
course, this requires additional computing power, but the resﬁlts of previously
processed records indicate that additional computer capacity is available.
[8067]  The input parameter "time to completion” 910 represents'the amount of
15 time remaining in which to completely process all the transactions in the batch. This
value is calculated based upon the average response time per transaction multiplied by
the number of pending transactions in the batch queue. |
[0068]  The above described input parameters shown in Figures 7-9 facilitate the
dynamic throttling control module 504 to control how the baich transactions are
20 transmitted to the mainframe computer 140 with respect to processing rate and
transaction traffic flow. Note that the batch processing job ("the enrollment batch
job™) corresponding to the system for enrollment processing optimization 100 may not
be the only job that is executing on a mainframe computer 140. In that regard, the
mainframe computer 140 typically handles many varied processes and transactions
25 ("jobs™), where the enroliment batch processing job is but one of many transaction
jobs executing on the mainframe computer 140. _
[0069]  Accordingly, the dynamic throttling control module 504 implements the
logic specific to the enrollment batch job to ensure efficient and timely processing of
the enrollment batch job by monitoring in real time the various parameters and
30 performance associated with the execution of each record or transactions in the

enrollment batch job. In that regard, the dynamic throttling control module 504 may

17



5el apsed time since execution of the batch began. For exanple, if the
"schedul ed wi ndow size" is two hours and batch processi ng has consuned 10
m nut es of processing tine, then the "tine to conpletion” is one hour and
50 mi nutes, which represents the anount of tine left in which to conplete
execution of the batch. [0076] The "tinme to conpletion” is then checked to
see if the value is zero or has 10 been exceeded (1040), neaning that

bat ch pr gesskndinpst %Jﬁfﬁfn%g:rﬁﬁéz%diéeﬂgf drhaay baskhee mpak bothRekrs hfiet @hval ue
is less than or equal to zero, an indication is set to informthe dynamc

throttli igliddmirtcnsanidol e S dtdraroyr oteasangoissormaperdn§abbean Hisdyiet

(1044), and proc,eg.si ng exits (1 @58) 007%1If t he batcr%1 is _not running over
the al | o€%t'Bdl PHHBESS| H Ry e % 620720 FHET TPEPYRES &PpINCIRIBICYUEL si ze
IS calcuh@ﬁﬁgﬁ&%ggg%HSJQQHQQQEication gueue size is calculated as the val ue
of the previous application queue size mnus the value of the decision

sanpl e sj@E0] ForFigxammba, atdedRlehvwitha Isdomflosw $0@@ ofitlye enaaguahratiing 0
records, and the application queue size may be equal to 100 records. The
deci si onceipleodilgS04f Lot $he GHILET LePEBE TREAPHI b%am%%eadéu%esi ze

i ndi cati that 10 20re hav een I ds
remain tggtﬁléasﬁﬂ%%%tgglélge%ﬁ@é’ %@H{R Irazr\%ﬁébg%%%ggt Fz?glé%rg@fgljni%? es{sﬁ'}g{é are no
nore pengiing "§ReeEE" kR dbenditaeesHadsrcdsssididinaat athibyaas c@{lﬁﬁhﬂeﬁ atiil 68 queue
size equal to zero (1054), an indication is set to informthe workflow

appl i cat performasiudsea Td@ienhial prosesse 18P4), modrtbe énvpbor dsratiedds peotesded 25
(1056), w@ grocessi ng exits (1058). If the application queue size is not
eqifal tol- p (1054), then the error codes are checked (1060) to determ ne

i T error ﬁi)dggég gﬁt\faﬁfaﬁfé ?ﬂ%&%ﬁt%%?ﬁ@r’%Eﬁﬁjnnga;ﬁ{)iet BigeT 601ES nukiiey niber  of

which is e va "deci ston sahple size."” [0079]If a

syst em dpwnligf reforéoie tivadatblesn toetapredssed64pad winc kysterdi catigsratibat 30t he
mai nframe conputer is down, then the nunber of retr aTLtenpts is checked
is

(1066) t ba@BkrHER the rachedsmiatierd Fony Brerdataitase bt gy Q440N $HBNCt he

maxi mum v.al . .
size urgpresents the number of records or transactions that must all pass a certain

15 condition in order to trigger another condition.
[0072]  If processing is set to "sequential" mode (1024), then the decision sample
size corresponding to the number of recbrds to be processed in the database is
transmitted to the mainframe computer, and sequential processing by the mainframe
computer is requested (1026) for the number of records defined by the "decision
20 sample size."
[0073]  If processing is not set to "sequential" mode (1024), then "ﬁarallel" mode
processing is assumed, and the decision sample size corresponding to the number of
records to be processed in the database is fransmitted to the mainframe computer, and
parallel processing by the mainframe computer is requested (1030) for the number of
25 records defined by the "decision sample size."
[60674]  Thus, the dynamic throttling control module 504 can direct the mainframe
computer to process the records in either a sequential manner or a parallel manner. I
the mainframe computer is directed to process the records in a parallel manner, then
multiples threads are spawned and processed simultaneously by the mainframe

30 computer. The dynamic throttling control module 504 will only request parallel
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allowed. If the nunber of retry attenpts has been exceeded, the mainfrane
conputer is deened to be down, an indication is set (1068), and processing
exits (1058). [0080]If the nmaxi mum nunber of retry attenpts has not been
exceeded (1066), which indicates that the error code returned nay not
represent a true error, then the 5 nunber of retries is incremented by one
(1080), processing waits for a predeterm ned period of tinme (1084), for
exanpl e, millisec 4 t et U, eprl@l6 to
conti nuep g?%gée@%%iﬂr?}g tt{51 e&%gff&@gcco%ﬁ sésﬁ%gga] Ilgif%e%%ﬁ%r ngfoirg%%s? \%r{e%

r et ur ned nfaiRBdne chheuter oeessichgim @fpdnse time for processing all the
records defined by the "decision sanpl e si iis checked (1090), If 10 sone

)| e size'" .
of the rd&¥ids ddpitndle byimydei spwnlcEanplie wodated ndléate dhat Hhe Pecor ds

hibited d ded f 1 : ' t hS,:ad
GRS Y e L s e

pr ocessi Bgph@s tiecaagedxotRhfl 6f (HEp&aeh degsiadaldr akahiplesiiahé "6dRAd)kd
[0082]If all the records defined by the "decision sanple size" indicate
degr aded wisdper fioy nisn teo biyourheanda batch aprecessingubies coasimerdii@amiivwes it hen

t to informthe dynamg throttli tral | e 504 that the majnf
Comput er PIEC SPTHGREL g HSGF ANCUTBUTDY radts Ty 106ay Shmpien ' =T

processi pgaﬁc@{ggn&%hé 1038t ofHI6E Iéfhﬁle%g‘gh@@k&ﬂ@ﬁ% odeai drefhpeRf@r mnce has

been set processing exits, t ham ¢ rottling control nodul e 504
can then [@Ew6gr m Hie tthee di Eompknont by et choegkedct isens thhatluray zbe @0taken to
account for the dg(gr(aded performance of the mainfranme conputer 140. If only

sote of DReN pesHes (1044, weeniae theheatek PBIGE B AT AMNNHEYFadF FE¥mance
1094), i , ! , . !
(1094).  BLAcesslng IANCHES it RCALAULALERR, Sbl dRbes i, (Ao somphet ! on

hone o e’ recor ecl si on sanple size"

exhi bi t  degaagiesicpardoisesard 1@88dile i0aetas prombgde tik mendiag cenuedtdton is
calculated (1110). 25 The estimated tine for conpletion is calcul ated based
on t he nGhise, ol preewssidg exdmbl g in the queue nultiplied by the sum of

(0 S PRPENL TERi i C-RUTRC Rk SISy s B Rl TR 21 g
al {socat eghd i,BE1id@bn CQMRECLOMsOfa 1 ElGEeCR5 S | Thd NepaLals Ghddb)ize is
processing iS$ set to "sequential” node (1120), and processing branches to
st ep 1020alcolated as the value of the previous application queue size minus the value of the
decision sample size. For example, the decision sample size may be equal to 10
records, and the application queue size may be equal to 100 records. The decision
sample size of 10 is subtracted from the application queue size indicating that 10
20 records have been processed, thus only 90 records remain to be processed by the
mainframe computer 140, |
[0678]  If there are no more pending,‘ records to be processed, as indicated by an
application queue size equal to zero (1054), an indication is set to inform the
workflow application module 148 that there are no more records to be processed
25 (1036), and processing exits (1058). If the application queue size is not equal to zero
(1054), then the error codes are checked (1060) to determine if errors were detected
during the processing of the records, the number of which is based on the value of the
"decision sample size."
[6079]  If a system down error code has been returned (1064), which indicates that

30 the mainframe computer is down, then the number of retry attempts is checked (1066)

to determine if the number of retry attempts i3 greater than the maximum value
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30conti nue processing the batch records. [0084]If the estimated time to
conpletion is not greater than the remaining allocated tinme for conpletion
of the records in the queue (1116), processing is set to "sequential" node
(1124). If the estinmated tine to conpletion is greater than the renaining
allocated tine for conpletion of the records in the queue (1116), 5
processing is set to "parallel” node (1120), which mandates that because

the mai nfilae. GPIRULBIHP RGP aibRblels bbancaxpeat, etk prodesss agnputer
performance, the next iteration of processi ng shoul d be perforned in a
e

par al | elis dﬁ&iﬂ%d Rriecssi, ng intieatidr arehd§68b asd epoceeug exigo@sPFhe | ogi c,
circuitr and processi.ng descri bed above nay .be encoded or red in a
- malchl ne-I Q%Eﬁzlbl ﬁ@? TEWP‘-}?’E’QHQ Fgwnﬁg?lﬁﬂ%s}l?émoég’egnceb(ﬁ%egg%q(lj?és * read
only menpry, GCHROM 4 'E"?i?é'@xtrblc Qde ARUINERmAl 5% rehtcdsht MRAPIYor @BE AR access
menory %ﬁ or reacPaon y ms\_rrtc)ry{3 (ROV) , me asabrlefé progr amrablog read only
meqory  (feRRMor estried hehcraednisieby easalilse), nedeasringsyaifsofor exaagiteaslined
instructions for execution by a processor, caontraoller, or gt her I_Brocessi ng

devi ce. PEBPOOEGITNE OREHITONFHHENPIBe TovhIEEFROBES AL Ay FeVviEceY KAt Bht ai ns,
stores,Oggggnmil&ﬁﬁtg%ﬁ%eprr\%g?%iat e[ﬁebgchtré ngports execut able instructions for

use by . n§n_ rnstruction executable system apparatus,
or devi qgos)l t elMal kMel ¥olks Adel fdramalll(Yood)hehd paicessimy rdsponseptimoent ed as
anal og or digital |ogic using hardware, such as one or nore integrafed

Ci ][cw t sprocassionallahe reved pdafowssyr e "decisine sumpigsiensi chedied sV By I% n
software in an applicatio rqgranm.ng i nterface, (ARl ) o[ L . ic Link
Litbr ary sepeLpt tg%ﬁ%‘iqr ?15‘“%0%1 ﬁg’bl gggilﬂg% Sélﬂlé’ﬁeealzﬁerfﬁl?{v o {h(flgppﬁel Ogggq ocal

or renot 268 rm@h 2 | Rakiepminkionas dnwateacanrd isgf bhar e.
[0087]Iﬁ%%§ﬁ%§(%#%ﬁga g%%%?%ngfﬁpﬁeﬁﬁgg}c may Ee&¥%preseﬁtgd ?é a signal or
a 25 priapagabed- sdfgrdl byedieuldecEirn exauipd ejzet himdicast rtoast poesssirtgahas

i npl enent the | ogic of any given progr take the formof an
el ect r orfixgededgrivsr foEmapg %ﬁﬂ@a’i@ﬂ’é@feﬁ]&%g]é@@c, infrared, or other type of

e R TSR TR G slgeal ks
other anakpgnahcdibgi thel maigiale toinpLlACe ndicaer if hieen st touttfoomshé rom t he
30signal’, store themin a machi ne-readabl e nenory, and/or. execute themwth
a procesdormic throtiling control module 504 that the mainframe computer is operating at a
degraded performance level (1098), and processing exits (1058). Once the indication
of degraded performance has been set and processing exits, the dynamic throttling
control module 504 can then determine the different throttling actions that may be
20 taken to account for the degraded performance of the mainframe computer 140. If
only soﬁ;e of the records, but not all the records exhibit degraded performance (1094),
processing branches to calculate an estimated time for completion (1110).
[0083] If none of the records defined by the "decision sample size" exhibit
degraded performance (1092), the estimated time for completion is calculated (1110).
25 The estimated time for completion is calculated based on the number of records
remaining in the queue multiplied by the sum of the response times. Next, the number
of retries is initialized to zero (1114). If the estimated time to completion is greater
than the remaining aliocated time for completion of the records in the queue (1116),

processing is set to "sequential" mode (1120), and processing branches to step 1020 to

30 continue processing the batch records.
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[ 0088] The systens may include additional or different |ogic and nay be

i npl enented in nmany different ways. A processor may be inplenented as a
controller, mcroprocessor, mcrocontroller, application specific
integrated circuit (ASIC), discrete logic, or a conbination of other types
of circuits or logic. Simlarly. 5 nenories may be DRAM SRAM Fl ash, or
ot her types of nenory. Paraneters (e.g., conditions and thresholds) and

ot her dago&fjr UCtUL@SesiB:tRE tiRePas alcphpleddoOhe ot ndedrBnaged thembdmdiging
i ncorporated into a single nenory or database, or may be logically and

physi cal lajlocatghnineelr compenpndiffthe renordsvayide eyt bid).amdcispigeriscetilons may
be parts of a sinpgle, program. separate prograns, or .distributed acloss
sever al mesEnEd i‘B%@?d(]dgéggLfséfs?St%%gfl ﬁ)echgp[eg)lgg 18@8%%@??&&% t he
| nvent| O?erﬂ@ﬁlfn SRR HES CEhPe: bhmMdilonPEr ARPAF LRIt ¢ thOSGuRE pridinary
skill in the art that many nore e Odll ments and | npl enentations are

possi bl e pnbdelding tless copépahlltiemode efitl2on. whnhondindgley, thehéecawenthiieon i s

not to be restricted except in light of the attached clains and their
15equi valehpigame ComPNIST WEOBed RPtier-RARGERSSHRK HOCRIS) P APEH RS BF g

optim Zatitie?a@io%ocr)f %Po%tesrsci)rllgl isﬁ'&llga‘[gec @eﬁggned in a parallel mode. Processing then
branches to step 1020,
[0085]  The logic, circuitry, and processing described above may be encoded or

10 stored in a machine-readable or computer-readable medium such as a compact disc
read only memory (CDROM), magnetic or optical disk, flash memory, random access
memory (RAM) or read only memory (ROM), erasable programmable read oniy
memory (EPROM) or other machine-readable medium as, for examples, instructions
for execution by a processor, controller, or other processing device.

15 [0086] The medium may be implemented as any device that contains, stores,
communicates, propagates, or. transports executable instructions for use by or in
connection with an instruction executable system, apparatus, or device. Alternatively
or additionally, the logic may be implemented as analog or digital logic using
hardware, such as one or more integrated circuifs, or one Or more processors

20 executing instructions; or in software in an application programming interface (APT)
or in a Dynamic Link Library (DLL), functions available in a shared memory or
defined as local or remote procedure calls; or as a combination of hardware and
software.

[0087] In other implementations, the logic may be represented in a signal or a

25 propagated-signal medium. For example, the instructions that implement the logic of
any given program may take the form of an electronic, magnetic, optical,
electromagnetic, infrared, or other type of signal. The systems described above may
receive such a signal at a communication interface, such as an optical fiber interface,
antenna, or other analog or digital signal interface, recover the instructions from the

30 signal, store them in a machine-readable memory, and/or execute them with a

Processor.



5processing traffic transmtted to a mainframe conputer, conprising:

an enrol |l nent data input operations systemoperatively coupled to the

mai nframe conputer and configured to provide a front end for data entry of
enrol I ment information, and configured to create a plurality of enroll nent
records based on the enroll nent information; a dat abase storage
system configured to store the plurality of enrollnment records; 10a

wor kf | Owé@m |1 cathonytegul eQparaldy eliviteaupleddiferthe| S By Heem
configured to nanage proceSS|ng of the plurality of enrollnent records, and
direct timpkmessidom afzaruyhe:hﬁmeut |wegnt rﬁeqm*ndsswromaye bﬁammiﬁmmtedoaﬁ)tat er for

batch processing; an a bat throttling cantrol e

operat i véP?tf‘éléﬁEpI@&TQ%OQ%%‘JYWW‘P%WIHg 3&5’? “rrgaﬁﬁi a‘l’%egi%r‘?‘g T

mai nfra K nd the
nunber oA nroﬂ%ﬁﬁﬁ ﬁ%%%ggg%&%@%ﬁ%ﬁﬁf?fﬂﬂéf8%% féi éﬁﬁ%%g|ﬁ?§??%% nodul e

t o st he maignhidraenoPPDREYMVE SR AdE] Ehsmr@m&smg:s of memonﬁhé’rammethﬂdelga,t ch
throttling control nodule includes a static throttling control mpdul e and a

dynani ¢ chrditioni aad doresRQHsnderiogier 2iith 67 6¢tHres HBas (8t FPatas Bt £9ieA dont r ol
nodul e schedul es _bat ch oces es bas Qn.th [ .t n
capact ty SRCEHG A A PaREEanpanar Breis SRabrs B Ao iy he TR "0

wher ei n bhe el atils 5@9&&&&@%@@&1?@1%11 ?bePf@fCr@my%ﬁdszmmchhmmsf be
par anmet er vaI ues i'ncluding at | éast one o ol l owi ng: a batch start

time, 25patiabth semgle promama seExAMpIOTAMSSPT dlfstrrtew:&ﬁ By 0850SgY LT @RPNOTESMAXi num
proceSS|ng time per record, or
10 afid processors.
[0089]  While various embodiments of the invention have been described, it will be
apparent to those of ordinary skill in the art that many more embodiments and
implementations are possible within the scope of the invention. Accordingly, the
invention is not to be restricted except in light of the attached claims and their

15 equivalents.



~a scheduling wi ndow si ze; wherein the dynamc throttling control
nodul e recei ves dynam ¢ i nput paraneter val ues 30correspondi ng to execution
of individual enrollnent records by the mainframe conmputer, wherein the
dynam c input paranmeter values represent at |east one of the follow ng: an
error code used to determne if the mainfrane conputer is down,

a degradation in perfom ance of the mainframe conputer, or
better-than-expected performance fF&#he mai nframe conputer. 2. The
system &f. & m 1, wherein the batch throttling control nodule controls the
processing of the plurality of records in a distributed processing

environnent. , 3. The system of .any_.of the precedi cl,ai ns, wherein the
bat ch t Ar ottﬁisﬁémtigh?’f “HBgtE %’mglzm Yorigortg i bl 1 ate workf | ow

_ _ &Onfigured to nodu
t r ansm ploedsibourdffvaraneiinfiteampaicionmpubeputdroombateh processi ng. 4. The

system of cl g éﬂoﬁ%lﬁﬁg%% 1?11319 oﬁepﬁigmg&&lk Qﬁ@’raiti%i)?&%la@t&m% n%}ﬁﬁjm'ﬂg E{ﬁﬁﬁi@f‘ g and/or

decreasing the nu _ records and t'he rate at which the records are
transm eedepnfigyred reorpradefiionrmad Pofgramay clordpel e ffocessi ng. 5. The system

of any gf4 LREnPeSELiNG 164 JTBaroMARE REddstHaRd By RaBirglinteht iofotrhdtig contr ol
modul e downwardl y nodul at es rkflow transmtted to the i nframe conput er
i f a conpl et f BAPPEC A ETRSHR 6‘%‘%%"5? g Sare i dEtisy 'e’i"fglgnﬁi‘f‘h%"g%’ of enrol | ment
recopds is gk eadtsw ifpantia fdeldepeaiveipedplkdloie dabasegshmof the enrol | nent
records CQ{ 1ggr%(§ %engahagg processing of the plurality of enrollment records, and direct transmission of the
enrollment records to the mainframe computer for batch processing;
and
2 batch throttling control module operatively coupled to the workflow application module and
15 to the mainframe computer, and configured to control a transmission rate and
the number of enrollment records transmitted by the workflow application module to the mainframe
computer for batch processing;
wherein the batch throttling control module includes a static throttling control module and a
dynamic throttling control module,
20 wherein the static throttling control module schedules batch processes based on the
availability of computing capacity in the mainframe computer at specific times during a day,
wherein the static throttling control module receives static input parameter vaiues including at
least one of the following:
a batch start time,
25 a batch end time,
a maximum aumber of records to process,
a maximum processing time per record, or
a scheduling window size;
wherein the dynamic throttling control module receives dynamic input parameter values
30 corresponding to execution of individual enrollment records by the mainirame computer,
wherein the dynamic input parameter values represent at least one of the following:
an error code used to determine if the mainframe computer is down,

a degradation in performance of the mainframe computer, or better-than-expected

performance from the mainframe computer.
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6. The system of any of the preceding clains, wherein the dynamc
throttling control nodul e upwardly nodul ates workflow transmtted to the
mai nframe conputer if a conpletion tinme for processing a predeterm ned
nunber of enrollnment records is greater than a predeterm ned val ue for each
of the enrollnent records processed. 10 7. The system of any of the
preceding clainms, wherein the dynamc throttling control nodul e decreases
bat ch peocessiengstar dfkincl, tvhenas thetbrielthtoglitgventrehimpfulaavptrdonput er upon

det er mi Qa'e'ﬂgac.fsgjgésof%tﬁgzﬂlﬂﬁo?§ 539 L AkBHOEd SrH&sBRLE oAt by the mai nframe

conmput er i n a predeterm ned val ue. I58. The system of any of the

precedi ng clainms, wherein the input paraneter values include an execution

tinme for eachQnal BT HeS6RkshANEAWRKTDBE balh thid@lizeeMbisodlkacessed.
9. The system of any of recedj ng cl ai.ns mhe&g%p t he mai nf ranme conputer

he
incIéde%mﬁgﬁFUPﬁPﬁﬂ?eﬁﬁ%ﬂﬁT aHE @ ngpiné copgd The system of any of
t he preegdi pgeaingi s, wherein each enrol Il ment record corresponds to data
contained in an imge of an enrollnent form 11. The system of any of the
precedi ng clainms, wherein the nmainframe conputer processes 25transactions
i n bat cH. nod@he sg@enTdfelegy §ivanmefthearykilopv it Medufpied b icrepingland/ prelecrwfidg ei n t he
enrol I'mant  dal ar LOPNL 1 QP LIRRSHhSYSERDRGAMike (§ BOmGhBAl By t he
enrol I ment records and entering of the enrollnment records into the database
whenlot héorpatrifpogififgconput er is not operational. 13. The system of any of
the preceding clains, wherein the enroll nent data input operations 5system
is renotely located fromthe mainframe conputer.
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14. The system of any of the preceding clains, wherein the data input
operations systemis operatively coupled to the mainframe conputer by a
conmruni cation network and/or the Internet. 10 15. A nethod for enroll nent
processing optim zation for controlling batch job processing traffic in a
di stributed systemthat is transmtted to a mainframe conputer, conprising
the steps of: providing a universal front end data entry system for data
entry of. enr u{elsjmm ofiaif & rthmeic@jm clapmsewhdraigtha dypemicairptlipg ofntrelmadile ment

records ;baged, o ditug s %Qéi{g Qhitekdth 9{ TRLERRe codipBlel l@gc&ﬁb@mm hdbt ty of
enrol I ment re t abase system managi ng the processing of

t he pl upmkdstiye medeﬂqmmdmémber P%f@mﬁ@gm reAPTES I DEHSTHAE] ng the enrol | nent

recor ds 1.0. A6l A8 of QBB Bfend Sordd Blo6ddscRr OCcessi ng; and 5nodul ating the
rate and the nunber of enrol | ment records transmitted to the mainfrane
conpdt er based on paraneters corresponding to execution of the enroll nent
recordsgby te sQRd§aanss teanRetiR claims, whereinvihe dgdanmictilrettivg dedrat meinlei s

per formed accor t|c tio and r am ¢

condi t i GR¥™ ﬁggﬁﬂﬁ%gwqgég tgggg%ﬁﬁ%Qggf fﬁggéﬁbg%Pﬁgﬁgxgecords

10wher eiprociskiag meﬂateaﬁmﬁmumtbwmmmamqﬂdls rggaﬂsldh@taaﬂrqdetewél valgedhis
conprlseshofmeﬂr&mw1xmm§ﬁ?ﬁgg&hng batch processes based on the availability
of conputing capa0|?y I n mai nframe conputer at specific times during a
day,%and receiving static input paraneter values including at |east one of

the fol l;ow ngge s@st@@gﬁhy §1 84 frecbdifBulainkd ¥hdeh G dgchid thRingdodakhdaum nunber of
records to process
decreases batch processing traffic transmitted to the mainframe computer upon determining that the

processing rate of the batch job by the mainframe computer is less than a predetermined value.

15 & The system of any of the preceding claims, wherein the input parameter values include an

execution time for each enrollment record and a number of the records processed.

9. The system of any of the preceding claims, wherein the mainframe computer
includes a plurality of mainframe computers.
20
10. The system of any of the preceding claims, wherein each enrollment record corresponds to

data contained in an image of an enroliment form.

1. The system of any of the preceding claims, wherein the mainframe computer processes

25 fransactions in batch mode.

12. The system of any of the preceding claims, wherein the enrollment data input

24



a maxi mum processing tine per record, or a scheduling w ndow size; wherein
t he nodul ati on perfornmed according to dynam c conditions conprises: 20
recei ving dynam c input paramneter values corresponding to execution of

i ndi vi dual enrollnent records by the mai nframe conputer, wherein the
dynam c input paranmeter values represent at |east one of the follow ng: an
error code used to determne if the mainframe conputer is down, a

degr adabpamiobsryper poonirethoeeatén df e epralimént aedcadprierae of e enrollment

25bet t et -%@ﬁﬂ 0w P& QL RAGE iR & h& pBLhaiane conputer. 16. The
met hod %?é?g%Po cﬁé§n115 wher ei n %a%%ging fﬁ% processing of the enroll nment

records and nodul ating the rate and the nunber of enrollnment records

transm tited R &8 SRbNE R PRecCIMHIEY, widr€in PR kh:ollh®eddaingit cictisrisbut ed

conputing environpent. .
P 5 s;gstem 18 remoteg?ocatcd from the mainframe computer.

14. The system of any of the preceding claims, wherein the data input operations
system is operatively coupled to the mainframe computer by a communication network and/or the
Internet.

16
15, A method for enrollment processing optimization for controlling batch job
processing traffic in a distributed system that is transmitted to a mainframe computer, comprising the
steps of:

providing a universal front end data entry system for data entry of enroliment information;
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13

20

25

creating a plurality of enrollment records based on the enroilment information;
storing the plurality of envollment records in a database system;
managing the processing of the plurality of enrollment records, and transmitting
the enrollment records to the mainframe computer for batch processing; and
modulating the rate and the number of enrollment records transmitted to the mainframe
computer based on parameters corresponding to execution of the enrollment records by the
mainframe computer;
wherein the modulation is performed according to static conditions, and according to
dynamic conditions based upon execution parameters of the enrollment records;
wherein the modulation performed according to static conditions comprises:
scheduling batch processes based on the availability of computing capacity in the
mainframe computer at specific times during a day, and
receiving static input parameter values including at least one of the following:
a batch start time,
a batch end time,
a maximum number of records fo process,
a maximum processing timne per record, or
a scheduling window size;
wherein the modulation performed according to dynamic conditions comprises:
receiving dynamic input parameter values corresponding to execution of individual
enrollment records by the mainframe computer, wherein the dynamic input parameter values
represent at least one of the following:
an error code used to determine if the mainframe computer is down,
a degradation in performance of the mainframe computer, or

better-than-expected performance from the mainframe computer.
16. The method system of claim 15 wherein managing the processing of the enrollment records

and modulating the rate and the number of enrollment records transmitted to the mainframe computer

are performed in a distributed computing environment.
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