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ENRCLLMENT PROCESSI NG 1. Technical Field. [0001]
This disclosure relates to nenbershi p enroll nent
processing in a healthcare 5 service organization.
In particular, this disclosure relates to
- optimzation of data entry for nenber information .
and enrol | nent processing in a distributed processing
“‘center. 2. Background. [0002] Enroll ment services
for the healthc nt ensi ve
because the pri gmﬁoﬂ&ﬁé%h‘%erw ces
i nvol ves inputting nenber data, where data 10 from a
nenber (enrollee) or the enployer of the nenber nust
1. ﬁmhg&eﬁ“ﬂ@to one or nore |arge conputing systens,
suc mai nframe conputing system Processing of
[000the Mbibdiscldatra rehaies &b mnﬁera%umenr@linmhpmessmg in a healthcare

particularly if error ar ncoun
servibe gragief R aneParielh Ay dhis %Sr@e(’m%@?mbf’%{ data entry

t Ll
for of BNy SR L 0 é?l?“ﬁ%ﬁbpﬁ%e agr‘%{*‘edl?‘ﬁ@“ﬁe%‘tpé%éﬁ??% center

tasks. An 15 enrollee or the enrol | ee' s enpl oyer
2. tyRadarbynd.il|s out insurance rel at ed papervvork and
ocu I an, and he Rap erwork .to
10002, o nﬁ%lﬁrf*er&e“ﬁf\@?es f\‘?%‘ithﬁ “%@’n*ﬁfsﬁa‘?(&c%‘%@‘é’é’e because
! 8HvoflRs UABRink TRESBbECHata, where dat
the I%:rgﬁmgrts t ")ffa%‘s@r%o to an |§nage d%cunent such as
froman MPmbey (erclde) e nhed empRYBBdf hearemhber watichef e:nbsmetl Inﬁo one or

enrol | ee has been entered into a docunent, the
MOreqGEaFrROMRPYLZ ARSI SURS HIRHETARG SRR BIFST Pﬁ@cessmg of

the nﬁ %e‘%n& fta?{nag/ l?§ bg ?%gegé(iigs.gg{ ?1% rlgjrttl&ﬁéx'\kt %gég)gltrid tered.

Currélﬁlyafﬂﬂe h@ﬂl%k:éﬁe%@st@f Q6F®SS Agargap@kibel by daﬂa&htr?ﬁyom&s at an
directed to the batch process. Also, unavailability

enrolimentheentagi nftmlmaéeﬁsqfé&lmom fie manuaily bmmlemﬁbﬂﬁtmewyé@sks An

he e r oI I t ho
enroll g o BraRiO CEr S i DB CIp e b R AT Rl ppgivork and
docuﬁ{éﬂ‘fa?loﬁe 5:1&' Abmith %@}Sﬁﬂ)érﬁf@ﬂi td Weodnrb@eABEdHiErdMBe enroliment
conputing systemmay be limted to specific hours.
centdrO8@4ives uhe hpaperwhien as he mmpmtaradecmm uiniagg Gyrstenverts the

Qr otherwi se u val enr.ol | nent
pape%wgép 29 BAZE (GFUMER P o4 PGA%%%%| ly, it is

[0003E" Y oﬂé‘eftﬁlk Cid fhd AL %B&ﬁle% hl’fas"\ﬁéelﬁl &ﬁéredeﬁlﬁ? %' &Bélﬂnem the
{1 nes or seasonal perlo S, such

docubit@t Bsrtﬁbreﬁnﬂtdstewma maisfrene womiplinag sy acme fev(batelmpi'(y:essmg The
high. 1
mainfrargne 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 availability of the mainframe computing system may be limited to

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 pertods,

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 enrollnent center operations to
conti nue during periods of tine when the mainfrane
conmputing systemis not operational, permts

optim zation of the various batch processes,
efficiently distributes processi ng workl oads across
eographically separate 5 enroll nent centers,

[ﬂoﬂghcr dxeserdingly, ahpreciientyneor fole derdrOfesHBgt SYRPefhal permits
encofREHE SR B Rt PR s en g pintame

computBs ts?iférﬁao fs QBF YperRidvhalr RGRHSI HLiAPatioh Z6ft U@ various batch

controls batch job processing traffic transmtted to
processamiafficiantly dotqplittes prothssing soddpadcacneis Zegarapbically separate
nrol | ment data i nput eratio system operatively..
enroflBict senieis: ERESHET M SISl EREmEE, Forler, SFrEion. and
i vt;h' F&] HPbMRLaBLark reRtedeifofifEntdREAs.ent ry of
1mp1§g§so negﬁjp d|)n grrra%ri 5n aend to create a plurality of
enrol | nent records based on the enroll nent
i nformati on. A database system stores the enroll nent
records, and a wor kf| owStappsR€ati on nodul e
operatively coupled to the database systemis
[ooosgnf | QUERELnt Ofol SeAfRNARAt PhReasHN SpaitdibneRbAkbINeBAch job
records "and manage transmi ssion of the enroll nent
procesiy deffio ttanemittidn o anmaiuinpoe eronimiterb diheh system includes an

T S R o -
com@?y b g&ﬁ%ﬁ%}" w;@ro ? Y ﬁﬁ'i%}l'sﬁpﬁﬁﬂﬁ &ld &Pl r¥ryt f€enroliment

e an enrol | nent records

 infofni@Rsnardd edclytet Heluahif bOenreliplent addoods basddl e the drireliment

. mainframe conputer for batch 20 processing [0807] A
informationd fbrdaighest |syeiem saseedBs fRrAFnent £4PTd5n apAat workflow

control s.hatch | [ Si r ' C |
o GG 2B e un NREREEID Al SGpE PR it o
manf@ Hrb&AGnE OGP UDET crirSliRkEO rétsal arid mabiage nieddatssion of the
includes providing a front end data entry systemfor

enrotipteat @ncarygs db ther oldindsame | edropwer ifon batshe Prodegsing. A batch
s BT ETES55 5 R SE A A RROE BBl g o
to tf%?ﬁltﬁz}ﬁxsﬁne 5%@% chRBoIFBHE A BNPBRSnABeP6 OEQSHIRL records

he enro records and the transm ssion of
trandnhieteé iyahé et flow appHsatiom mbdulesd tiie soamfeonpoesputeo for batch
batch processing. The nethod al so nodul ates the rate
Procgwéi&-he nunmber of enrollnment records 2 transmtted
th i nfr, : : .
[oeo‘ggr i ezg 612%5{11 gf@!?%m%ﬂ%‘l’ft FrolRSHY PirMIEATEHEE ontrols batch job
processing traffic or records in a distributed system that are transmitted to a

mainframe computer is atso disclosed. The method includes providing a front end data
entry system for data entry of enrollment information, creating enrollment records
based on the enrollment information, and storing the enroliment records in a database
system. The method manages the processing of the enrollment records and the
transmission of the enrollment records to the mainframe computer for batch

processing. The method also modulates the rate and the number of enroliment records
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execution of the enrollment records by the mainfrane

conmputer. [0008] O her enbodi nents of the systens,

net hods, features, and their corresponding

advantages will be, or will becone, apparent to one

with skill in the art 5 upon exam nation of the

follow ng figures and detail ed description. It is

i ntended that all such additjonal systens, nethods,
transpratiedi rtes thea epinfiomet sgaputse Passt uere dPaRRMRICK taeriesponding to

exeeliiar by eBRuotgs R 15 PaRRReY ol bR p
[000BFESCRAItRI Qs DRAWHNES s340eh008Ethéle TyatiRs) nayd  their

be better understood with reference to the fol|ow ng
corredpanding ademmtagen evitldwe oi piill bacorheppatepbivernoswith skiflin the art
figures, are. pot. necessarily t S. ,_enphasj s .
upors AR BT HGS rouae ey 1 s R GryoRRBOTD i i ingeneled that
all sith, dddGid 3y 8MdRD - methBEE P& lres] dhd élﬁzahtageﬁ 88 indliide® within this
reference nuneral s designate correspondi ng parts
descitipti@n) Peowithinhide dichpe bé e ivendon,1and BO paijtedtedy by ehd foldowing
~a block diagram of an enrollnent optim zation
claingonputi ng pl atform and environment; [0011] Figure 2
Is a block diagramof an enroll nment data input
operations system used in data entry operations;

[0012] Fi gur egdrSpasdiy # TREDMANENGRT Kf | ow
application processing logic in 20 an enroll nent

center in one specific enbodi nent; 01 Figure 4 1 .
[0008] i dihsr Fysferyyimgy 14 PPW“?ISPP%FFTI‘?BEH‘N orﬁg‘%rﬁﬂqeor? g}ile ;ﬂﬁowmg
0 t ; MeTIIE [ hi.ghs ;
crao AT es IO IhB A Mipds R B Cuesth ik B ssarly 10
scald, @bbhsiFigiAl Heihd bustd apes ilastiatiug thapaneipks of the invention.
associated with a static throttling 25 contr ol

Moremgnl & thodisires ke acferenceysemarads dgsignggscorresponding  parts

erro

-rel.ated parameters associated with a dynamc
ﬂ‘f‘“ﬁ?rola‘{‘thleidﬁﬁ“&}‘h‘?l%s- modul e; [0017] Figure 8

[0010] | UStig Bt ass ¥ MbAUSafRAPET MEcOliRhBREAA8bRtadputing
paraneters associated with a dynamic throttling

platfoontindenwostuhent; [ 0018] Figure 9 illustrates various
o0t RS s R LSRG B G RBUTEL G0 ARyt
used in data entry operations;

[0012]  Figure 3 is a flowchart showing workflow application processing logic in
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 throitling control moduie;
[0015]  Figure 6 illustrates various parameters associated with a static throttling
control module;

[0016]  Figure 7 illustrates various error-related parameters associated with a
dynamic throttling control module;

[0017]  Figure 8 illustrates various negative performance-related parameters

associated with a dynamic throttling control module;

(¥



10

15

20

25

[0019] Figures 10A and 10B represent a flowchart
showi ng dynamc throttling processing logic. 5
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
[0020] Figure 1 is a high-level hardware bl ock

di agram of a systemfor enrollnent processing
optim zation 100 and its surroundi ng conputing

environment. The system for enroll ment progcessin
[0018)t i Higurei9oHugtoBesEFIGUS POSHE C PETTeHP#ICHS e(ﬁ%%ramﬁ t

essofB RGN T Byt ARod R AhedRTUR! MUK RS o darapases
[0012%5 TaYuree 10Ae6d 10BErefRisalasBowyisdreshobdBe Aiarbie throttling

Server or an Oracle database system or other
processintgaog. dat abase system The enrol |l ment data input
operations system 120 includes a front end interface
122 that accepts enrollnment data fromlocal and

S LR L R e L e

enforces the use of a consistent data entry 15 format

[0028Er od¥gukd ienrhighiers! hewdveare dlackpshegrametira pistgae jorgmrollment

prock S R REAE YA R Pt BB JE A T st
for QRbIIMEARERBssHRD oifﬁnﬁ%iﬁa!ne%@ nANEide BRI rMakr 8 input

conputer systens 140, which may 'in sone enbodi nents
operhtonsr eysire| 320 opatevkly ramplidietearlocilnendisgabuied siglabase 128.
operations system 120 and/ ot .the 20 s m f or
MuIHE Ghiabgrie 138 GBB0Rs Aip<b phHS ARG AT | B SRl Server
rativel I ' i Waly! d
or a AP IRLIS o RIP MRS CRLUen e
inputlepatii®ie; Hysremi NP0 drobudes npiderend4terfaooi 22 thak acapesdenroliment
fromthe enrollnment data input operations system 120

data gfiief laspd eRG Temos ISATeES-pr bee 5 Pndo b2 gt Pignneggonot be,

..in ot her enpodipents... th | Af e |
T e AR e R
forn@P aéresAtR brdslIhesiadesltd Ansilo0s effiendyaflthe Weisbnhdlavho provide

enrol | ment data input operations system 120 and the

the dayesinpmt $epvicemnr ol | nent processing optini zati on 100.

02 The mainfra C uter. 140..may .i nclde, far
002222 e R B AT S5l o one o

| r awhithr ehafRim fSoRE embodiments b
mor USRI, 5{Af, 30 L et B cpprinens b
rematelyploceted ftafl tmeycrbellmsed dat@piapdi nperationt kgsigmal 28 afid/or the

the faciljty in which they. are | t f .
systeé'%efpgtepgﬁgpgqt PTRESHNG optle ization 1%%? axe1g Wnlgh Sn(ia%P Be Ooperatwely

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 enroliment processing
optimization 100, in other embodiments, the mainframe computer 140 need not be
remotely located and instead may be co-located or located in close proximity with the
enroliment data input operations system 120 and the system for enroliment 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
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facilities, the systemfor enroll nent processing
optim zation 100 may communicate wth a plurality of
di fferent mai nframe conputers 140, each with
differing input s format requirenments. [0023] Note
that al though the preferred enbodi nent uses a

mai nfranme conputer 140 as descri bed herein, any

equi val ent or simlar conmputing system may be used,

146.i Aelyuhitablebutmbest ofl mainfrasne eorBpeesnEtlewel Ui Hgd sieperding on

roc [ J.0bs, mnicomuters of sufficient .
the salg il dge o RO My PO Pl PRt WgPe SEPritiges: In many
facillTiek ] {hgp%fsﬁ:ﬂ €br e&%llﬁeﬁ@??&de@ﬁn%%}%ﬁﬁﬁﬁaﬁdﬂr 1@NYhay communicate
suitabl e conputing platform [0024] A workflow
withappllirekty ofi diffeishe mMAsframe open@itersel 40, cangh | widh tdiffeting input
dat abase 128 and to the enroll nent data input
fom@b’éﬁ%ﬂ?@ﬁ@ssyst em 120. The workflow application .
[00231/) du'l\?ot%%ﬁat' aithd glﬁ'ﬂ'ireaf)}’eféx‘?éé VRLBdRRIR ARENE infi@e computer
st em T orent of Frrent processing optim zation 100,

140 andeeRibeddegeihhanpeghivaknt oprsindsstagpstiepsysam may be used,
~_manages 15 the transm ssion of the batch jopbs to the
incluging butamat lonieditepysians exeraitingdrasdl proggisiig job Binigaputers

kf |l ow application ul 8.1 wWne i n:.Fil g 3
of R EOBRHER, SRR, o, SRR Tk et o pprane
procé@m%%ﬁ&ms%f Hee sidtaBRCeHBAliingCiaMemsi on modul e 150 to
facili'tate conversion of the records into the

[002d4ppr dpmicakdow fapphedtionegoiivled 48yis toperagive veroaipted to the database
mai nfra conput er s, 14Q, ich nmay requir 0

125 G &8 gy GRPUTICRp GPRAK SPoGP By S lbrhr si B workflow

appliBEM ﬁﬁ).dﬁ?eyléf%eis:‘i;;?ﬂ? I QARRIE 'c@h&}énéﬁf@if kRbE®tem for enroliment

conversi on nodu enmenting XML or othér software
procésign@ptanitatioan 66 cambdonrold thei pertifdd 2bjccTdieg steps end manages

for enroll nent processing optinization 100 al .
the {rapamisien o et baich Heby {9 thy RHHEABE CRSRRHTE i%@ The logical

operg%%f p)f | e %?ﬁﬁ%\'vv@ﬁ{lﬁgﬁ&p é&%ﬂ@ 14885 Vﬁﬁ?%ﬁl iB¥iohrR 3 described

I'cati on nodul and to the mainfranme cOnputers

below40. TH evbr@@liosala gﬁ@ﬂﬁiﬂi @fodifle t 8 adyc haldohimdlidid r2g document
control nodul e 1g is shown in Fi gur es | OA and 10B.

conversadre madsije 160 onfiiciitalaeonyersing ef she zepopidsotibe heygpgropriate

in a batch formt.. A batch.or |0 Lacl ude .
formgh el o ety SEREe ety PoED PRt P require
diffePRBC datal ARPUOfolAREE ORuRaBPEHnFeRsith | hotiea N nthdt e known

haS been entered by the enrollee or an 30 agent for
commkeciaiy abhibable lconvéreioanmiodoleseimplehenting Pt eon ¢tber software

enr ol | men rqocessi.ng 5 optim zation 100, such data
SChe’éS’iaqnﬁéﬁ?é‘S%’F t88 S¥ACf or m r epresent s the enrol | nent

[0025] The system for enroliment processing optimization 100 also includes a
batch throttling control module 162, which is operatively coupled to the workflow
application module 148 and to the mainframe computers 140. The logical operation
of the batch throttling control module 162 is shown in Figures 10A and 10B.
Preferably, the mainframe computers 140 process data in a batch format. A batch or
batch job may include multiple records, where each record may represent a paper
form or image of a paper form in which data has been entered by the enrollee or an

agent for the enrollee. In the environment of the sysiem for enrollment processing
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information for a person or famly in a healthcare

provi der organi zation. [0026] The system for

enrol | ment processing optim zation 100 may be

enbodi ed as a system cooperating wth conputer

har dwar e conponents and/or as conputer- 5 inplenented

nmet hods. The system for enrol |l nent processing

_optimzation 100 may include a plurality of software
optinvgdiided 08y suelbslata etrdmazh Oing APEs foin JEpeyiie e enroliment

) h th kf.l o) i cati I 4 th

inforgfidn Ton4 BEsPT R iy BOFhiABEhE bR fihitgadil tNe

[0026]! gmengednl forh@reNRERL poeédsiti! SptirhizbiY@RN 00 n@ly Bé¥mbodied
conbi nation of hardware, software, and firmwvare, and

as arsgytenr coperatoty mai denpitch hardyvase wgimgpopentsiandior 15 emputer-
. logi cgl stgage.lJp:or exanpl e, tlpe nodul es or subsyst %) -
impIFBPBIEH dRetBecy. n TR ES TR EATOLTBSR RRTSSH Ry DB gy 100 may
: t i i I

o P, BRI ol LB S, TR 258 s,

sucheerhesioglafldw apphtasiohkmoffle 24 akidghe bat2hitbro#iling control module
hi gh-1 evel hardware bl ock di agram of an enroll nme

1 nt. .
162, qaea be ripwlemenyed 40 oRdwarss sl asmbierare o, %Fem%wgyon of

b r f.oth | ' ; t i
hara e Byt SALE AL SRR A e B o5 RERE NS piysical
lopRAB&YARE. B Je g nivadildsne|suBeysieais @EsTdian diniie d t
o Ogom%%ent SW gs RAM .214?, I%(]\/I:@?E;m, hard di sk oeumen
and whishagey 21 8jaycwths shermar i the grawiagsbase bsrematdy fozated from
ha d thce1 i ke l{al Zo {)eferred t.otas "merlzlory subsystem
Cach PP Pna Ty Odlp?ﬂ Y2 EBMHHETIIOBEhay it ncl ude any
[oozzf' t %*?%;L&e 2RE QEESEING] HRaR: BId8K dgdg?ﬁn%aﬂ cBMPYNE Bata input

croprocessor, RI SC processor (reduced 20

operatitatsr gyGtdno wosguterodltwhich BhsGeppotedsbe cnedimemxdata input

instruction set c uter), nai ane conputer, work )
opergionsi SHomS | Myl INSCHTh CRH BimBHeT ARy & “Putaogyer and
3 t i - r i i .
s SN RO EALSR bpeaRRTuARLL Moy el g i
stora@¥ 20R) @ché Renpsre29s daghadewiaas?2®, rany thelike (dlst miferred to as
Pentiunm(r) mcroprocessor, x86 conpatible | i
“mempet BPrTsERs 320" or Tty e BNt coritEe 20 mpyniylude @y suitable

' . at i . I
orock LR P 508835 Plr, SERPRSe SRR reduces
instrEMREY SEEMoRRRERY CIRC! Yhlecels Setrhsiek eirStrOftR@e set computer),
conponents, ~ such as M EPROM (electrically )

mainfraoyr somgke, ROMK sfdtiash sieglerchip wpmpwie, dahbuipd processor,
static nmoty, FIFQ. (first-i first-out .

servity ool Hiako-cepiealgispreth By 5o Ton Bug g 4 is known

; emco y r i Penfium®

I o A (D 208 ey e e ITRE Pentium

micrbproeessdn yx U comiphebit amiorofrocessnpror equivdlentudetce, and may be

. whether fixed storage on a nagnetic madé um star agF
incogpgrated into a server, a personal computet, or any suttable 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,
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 in a

6
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6 sem conductor device, or renpte storage accessible

through a conmmuni cation |ink. A user or system

manager interface 230 nay be coupled to the data

entry conputer 200 and may include various input

devi ces 236, such as switches sel ectable by the

system nanager and/or a keyboard. The user interface -

al so may include suitable output 5 devices 240, such
semigonductQralyvilies pr agmots SERIZE genckvble ﬂm@lggh racnqmmm@atual link. A

user P B BRSSP ERE R o R S5 o8B i ORheer 200
and BREVBENAL DE SR RpBNEdH c&UBBYEEh A0 vithds s@l)éétﬁ'ﬁfé%y the system
sources, a comTunl cation inferface 242 may

- maneger attd/meb)ketybuquidedﬁle idee mtetfammksn ﬁlylstlaniudé'l”ﬂeutable output

COﬁﬂUﬂICg ion interface 2

devipgierl0. adensiah e smay.su ﬁ 'be'étlrtfﬁ:i ?ﬁgg{ %ﬁ%@r» and/or
a spéﬁ%hroﬁgﬁﬁ 'de\lfl% NS knoQh i x?iﬂ?:ezf Su' table network 244.

muni cation I nter acer542 may al so be connected

[00299 a ulfhdikitatencbain@chicdt@ine bétoren rat vidaitk eht?$TOImPder A0 and
POTS (plain old tel ephone systen), which may
extefrgd SPYrcat ¢ eQRMMIGEHPN gRtoriage LA mat be nv@prazwaly peypled to the

comﬁﬁfe%%?s{ﬁ?? E%r o aI | 16(1)\{1?1% e?t%a%%ﬁlf %aguplé éxgmgijee\{al 16l area
netwiorBVEiRar 4s &h%ﬂﬁe@ﬁ@m@ﬂ@oﬂﬂtﬁﬁéﬁ Ifkridieol otHes s888ble network

executed in the enrollnent data i nput operations
244 syde eonimniaatebrt dervanekd4Zomag pida batdwrectadpid putlagswitched

el AT b nereich P OES ARG SH FIFRISE DSy oYpich may
facﬂgﬁf% ({?ﬁ‘nﬁ{ﬂl@ ﬁ@f&jﬂfeefn%réét%@f 0088 SsfitaBRSAGhin@RIally-available

are unent bas transa ions. First, an
commuhation zit:vﬂ:e ansestork maysbawsedi ved (304), 20
pically by the client or vendor, which in so

(00305 e b ik arBaEHEROT RS OP8 SEWOEBFRI A YIS Fic 300 executed
in TI’FEHBJH%Y].E}CEIP Qar i ;%1? edi)epzrtztokxg SRR bR ﬁl%ng%%%(ﬁ?%%phcatmn

ransacti on may orn1o a recor

modiRY1 43¢ The pérase raioedmlamt"tdm@ "GahsucsbAWirel bed iBergdhgsably herein
docunent image, such as a PDF-type docunent or other

becayss ineibiscappbicaiemtthe meirrame @9@P}1te]ﬁ’l A& prasesmigasactions, which

are (i ansag%} %%lshg%su %Ij:rigda(exg i%r)oﬂwn{ \Iﬁ\%n%a[ctlgﬂtls (g?celved (304),

typichl ‘1#55? theTBFferﬁl dePndRk, RGO B8Me RAs@NY Meahdatfiddre insurance
prOV|der or vendor, such as WellPoint Corp., Blue

com@EysthaBtmplogh thasl ﬂ:rﬁoespof thAannﬁlm@G GCm;er oEaain yrangagden may be

. helthcareo i.zation, The wor a ation
in (A B £BoOHE tiah ol FdeRTiRoe e it shavh 1 ¢ computer

dOleStIg%ltt g%&gé? Wéh 5152§ P@F—fy@e Aob&heied A-A0AINe JERRRR TR e,

[0031] The enrollment transaction is then uploaded to the workflow application
module 148 (310) by the client or vendor. The client or vendor may be any healthcare
provider or vendor, such as WellPoint 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.

[0032] Next, the document is requested and retrieved from the workflow

application module 148 (312), and the appropriate mainframe computer 140 is

7
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30 {0032] Next, the docunent is requested and
retrieved fromthe workflow application nodule 148
(312), and the appropriate mainframe conmputer 140 is
7 selected to process the docunent (316). The

sel ected transaction may be processed by one of the
plurality of mainframe conputers 140 based on the
specific configuration of the nalnfrane conmpu

ng
selecsefl/forpraeasa the doramess (Hnt Ths selseied ﬁ%é%@@dﬂ%}ég%lpmcessed by

N e s

of tﬂée nldnRardP Q@hluginky 8 iRl MWhe ®RAMSHE RS filephscesRy as a
di ffer anong the mul tipl e mainframe conmputers (142,

transidtdon (B26).. Accordlngly, t he docunent conversion
dul e 150 of rkflowa [i.gation nodul
10033E} e es? B “cash e SHEPHEF 40 "BORSRGR Dy te document
r t SR RRad! ay1@iffePraifdng th
1ecm%ggﬁﬁr%§ab gmﬁgc§g€2%}ggﬁﬁ%lﬂgaane conguteﬁy(14§ ne e
multiplé, mbitfyamd 08@dputEac 1ddculveint 146).t l?%@nondmgig,cttéd document

determine if it is conplet or|f i.nf or 0
convigrsiet igogee) S0 | of ithe otivreli RRPliGRESR o P]ll‘? k% selects the

oSBTl e R B RNl 1 ggpoprio

fonn\é@faaqg[red @g ehe eficti@bahaitfiensesiphion 12t 44 146). t hen
updat ed 34). The docunent is then 15 processed .
[003ﬂhe ffmphfdme@bnwhen ingEec(3BE) | deteﬁeuwwﬁﬂﬁ &m@ﬂﬁ%ﬂe or if

]'Igasﬂl#ﬂ%g]gtéﬁl%s‘flé 8%%)’ I? lz?fﬁgmo &7 S I 2, npﬁﬁatnéerg s re returned to

the x}eﬁﬁ&f 9B LiSdatHeS SORGe (@@éomﬁéaﬁ hasi ®eeHTBpdatts by the vendor
check o determne if any of the information is out

and a)étusredpeheo warkflowestatiocisntaet wehtidr €843pethaldocument is then
han I|n (338). If the doc n.an geee bl e
ProcgSt &y B HENREPK OB LTt 10 1 %é)uﬁ %Wo?ta%ﬁrﬂa updated
mai nfr arre conput er 140
(337?,%;5(18)3?%%%5%%6%%%631?%0 (@%4 . If the mainframe conputer
[0035]40 af aeptddcament i eospbas dndenddaflimemntios Liscmiesfng (326), the
(348), processing of the formis geened conp fg ted .
docuament bt slesksd g de fFF‘atfe@Y olobgepiormatiog it panfedaps pr if the
docu\éﬁesntt Egciuﬁ g ﬁ;ﬁg&ﬁﬁhﬁ}/{lh nH ﬁgt"do%ﬁﬁg@#h[ &Min 140, c{cgﬁéﬁ)}e state,

ion s to a fal queue

the WefifldvoRBNUPIOGESRED %4@6%(1 tRej ®rinent &f serdthe the malnframe
docunent by the mainfranme conputer system 140 nma

computees4l) fordhatabapriobessing (344)-t mmfé@ge p@ﬁmegteaééé ageppts and
proc?%é’%ﬁtfag cpc%ntlern nssu%%tesls%]ﬂy F(%48)?X8r cessing of eJch%th(l)rcl)ﬁ] {T%eemed

'completed and processing terminates.

[0036]  If the transaction was not accepted by the mainframe computer 140 (348),
the transaction is sent to a fallout queue for additional processing (360). Rejection of
the document by the mainﬁ‘arﬁe 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.

[0037]  The transaction is then retrieved from the fallout queue to determine if the

error can be resolved (362). Correction of the error in one specific embodiment may
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if the wong group nunber or policy nunber has been

entered into the docunent or if such policy nunber

or group nunber has not yet been opened. 30 [0037]

The transaction is then retrieved fromthe fall out

queue to determine if the error can be resolved

(362). Correction of the error in one specific

enbodi rent may 8 be a manual or a human-assi st ed .
be sopmmanl on 7 dnhen-asiistedaapenationaraiher opan 4N ghtomatic operation.

Accor di.ngl y, human, per sonnel e _needed to .. .
Accqiig e ORrEEeY 58 ety d-GpRse R ohgtivy potion o be
applf%ﬁpif'agﬁﬁ%ﬁﬂe.' fr thD&rr6F irPtheltFintN8ichlif ARG drdtaneNddpicted, the

and c e corrected, the transaction is finalized
transh8Bat) isafinhliedi(364)emtd Wids kedtdrackrioc pssessgngmant workflowwpdate

update 5 (340). If the eryor cannot &e@ orrected at

(340)-hifsther e pasmp) beacqiarsied 6h this saafe AR made fo

deter¥AL el thd f:A0SR6 5 gﬁh B& %e@lﬁd}fﬂf@e 6d Qfsﬁfgetﬁéleedexgprienced
using nore experienced personnel “or human “expert

persdrthet @F Riant M&pefts'dto C3G8Yt. thefertdre(36Bandfichd tranwatiobean be

corrected manual ly by the expert, .the transaction is
corrgstast awsnally Byahe sxpertwbiekrprsactian &t grocpssedddabhdhe workflow

374 ' feoth 21 ] '
stato e @G0 ol RSB BT bt bR SARRATE hdPeompleted.
[003BF ManYR! lMnRka68 ThRfot BSRlanubhie pré@RSRACIIGRN, the trasbétion is
back to the vendor for nodification and/ or correction

sent p3d0ja thgpemdoefarrmodificatien andlor eeredionr@38actipon retugnpef the

t he, vendor., the rkflow status 4 s updated I
corrqefg) URPRAAR fiegh 1 RO o oo B PUR RABERLGRY. If the

transaetich isn&t((?t‘%gée%e bhEHAEY IRl R (338), hBRIoERREHATs sent to
processi ng queue for additional processing (354).
the spxéiabpeseningequanedot hdditibbalmycasaingd3 a4 ) riaxeapies ofi etrors that

be sent to the speci al processi?g gueue may incl ud
may ggpyg/a Ugnsagtignte be seaihto; the sPpERt PIOSFIHIE q'&{'ﬁ o fRce entry
[ r.rect .Zl P r e 1 N r i cal .« :
of oL ST B RSP Al AP B ol 099" R, S2% e minr

typokR@hicaPBgast iNEkiCadetchaioionliehede (38epify fhiat tHeetransaction can
transaction can be conpleted, the transaction is

be complated 680).( I6the. trarisapigen camhbe complieied. i the tlagsactign e finalized

(o040 oA Tl ARFASH 0 4520 PR o o

mmﬂﬁﬁﬂgfodés’e@ (Jory. TRETRELhRAL brd Reuinkansagl Gehdor (330) for
cannot be conpl éted. [0039] Figure 4 is a pictorial

correstianpf thesrampaatipntdasndtdegi campleisdr at i on of an

enrol |.ment center, 400, whic utili th t
1003551 CHHEGRI ot &pPiskEal; e Teoas | bR ol P, of an

corolfBshM LR 4SNPl U SSRBT T B o
optithBatibh t 163 meAs esticsin tinatthe oiffusirstedt beample, four separate and
geographically diverse enrollment operations facilities may exist that comprise the
enroliment 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.
[0040]  In one specific example, many hundreds or perhaps thousands of FTEs may

be employed, although the number of FTEs may be based on the size and scope of the
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enrol | ment 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 nati onal
operations facility 408. The various operations
facilities my enploy a |large nunber of full-tine
enpl oyees (FTEs) 412. 30 [0040] In one specific
operati@npt bysingssy Inusdiceembodinpmitd) dbs entobinsan opemfior Eyilities or

BT R =N
cossD 5| 552 D BFF RO KRR 1f B AR LEB i gicaion

use dByepaett agdtRdgophicadasdivest akmlagantages Bf inkffiwdent because
| abor costs. In sone systens not usi n% the system
workflegd ehelensingntepresse sdiengrasious mcaealingmt opseatigns cannot  be

sccol REARL B 2P SRR S s SPASH. TP yiname
comP@EMREBoWREF YRE 12881 Sin§hie Obl FRfimPBh 3rbQRSing 2aMkth RSults in a

acconpl i shed. Further, in such enrollnent operations
sharp dedreass, in phatuctigy.mai nf ranme  conputer is down, FTEs

[004ﬂea%;%%5:tn‘g£ ?é}%g)' me‘% %)%Hgﬁ%q%}eo?}ﬂ(@ghta%%?séﬁﬁé%gﬁnce the
o A1 QLA OB B0, B s o

enrofj@egr aphds @00y Thevestee ¢06 ahdymdnd bepesdata o efficiency and
enrol I ment centers 400. The system 100 may al so
[

prodygiedtt 629 lseanse Berk ERe ey ahkgto pedems ttheidaia 212‘659 Tasks on a
COIlt]?lEl@ﬁé’l %gsig’;.h%sfn-énlgﬁ)leﬁsrarg‘ﬁ%p & éﬁoﬁ%&?ﬁé@c&%ﬁ%@g}%@%ﬁ;ﬁgpﬂ 100, the

S Ona C asl s.

FTEE RFObbIFERt cdtidee Seddithe0 piddrinah i the mhhfrathbeonfpliis BI(Ris not
able to continue working even when the mainfrane

opergidonabit isrdawo fpe npatendnasp & vish 2Richi proersies §rnot scheduled.
. nai nt enance, or en, batch processing 4.S.no o
This R jauatein oy JF b sf) SEARINLTE IR andtpyd in the
datalRE 2RI LASuBEQURHIT 26185keaNd tBb MhAfrhfle LBRpuftatiANaB&inder the
128 and subsequently rel eased to the nmainfrane

contwd ngfuther wiorkflod® apptieatiathenodidntldsl awt tha datebr thirdtting control
pp] j.catjon mydul e 148 and the batch throttlin -
modBB A% T Thifoldae 1 GE0SHHIEL Qo8 e oAy o gigductiviey,
| i
and 3Y oI Tohit ook RE BY B ALV liod 1Dk MR, e system
for dnfl$mehiuspti@izatiohd 09yBicesased ohiflentilddtiorri430 thus reducing labor

optim zation 100 i ncreases shift utilization 430 thus
costsedci ng | abor costs 440. [0042] Wth respect to

[0042? teChWRﬁ O pc,e%j[ g Skl rp%!)clzéésin[gegeq"{egaﬁlyg) Freb @0 So?c{rln%%tions are
processed in a sequential manner. That is, each record or transaction is fully
processed before the next record or transaction is accessed in the batch. However,
although the batch is processed in a sequential manner, the various jobs running on
the mainframe computer 140 Vmay 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

processed by the mainframe computer 140 are controlied by the operating system of

“the mainframe computer.
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processed in a sequential manner. That is, each
record or transaction is fully 25 processed before
the next record or transaction is accessed in the
bat ch. However, although the batch is processed in a
sequential manner, the various jobs running on the
mai nf ranme conputer 140 may be processed or serviced

in a round-robin_approach or_tine-slice approach, -
[904%\]hon§18|;ﬁrﬁh5 ge _wenlugf- rFbiblegk fiaggm aﬁfpﬁ'}echﬁtpg ng%tﬂag control

{ : { tcn. j IS .
moalfsh g by Ash it BSEHURS chihuRbcRy gt « asmamic

throtARCE&H SR niduldS04TeThE [n@ iriplepichehg thkAdmangc throttling control
controlled by the operatlnggﬁgsten1of the mainfrane

modglerfiidtieshowo ifi (0gEEs EPuane BB deseribiedelosyeiThpbaisk throttling
di he batch throttl | trol d 162, .

con i 8] S Rl il TP bR A0 vis

i:hrotﬁg%I ?@%ﬁm&ﬁﬂ {d 4ot BB e deRQi0dithihNBe workflow

npl ementi ng the dynamic throttling contro
application encolle 148 sdupinitienrdisgussien dDBatalngh 0@ ddptscthicbeeinframe
bel ow. The batch throttling 5 control nodul e

1 .
compelei! @ 08 PEPEHIInpIRe BEHIT JPPWaF AHE GREBYGTAfP inform the
batctﬁg%%%tgﬁé conFoPthddiuld 188t | nt?ﬁﬂ%@@%ﬁ Jihé bta&hcﬁfl‘)'ééﬁh . The

h™procéssing wt e wor kfl ow application

systefiPdthie putSmadant$0 tihdulieanswinget @f refordatet@sprocessed 520, a
records] to the nminframe conputer 140 .for .
processngutiing mer Tererd P22 chNimpat oEHRETds| Tepaineieths \Baigus queues

i nf.orm atch.throttling,gont |
526. o e, Htegh RPN Pt oty ! el SR S Patmerers
530.1 ARHbuIPHARRT SoBeRiY IsNGlpicialy @ fRUiBfTal Apefkied @araliel batch
bei ng processed 520,” a "processing time per record
proc&@hhe thrnadsberayobe rspewnad hyethsi mionkglow cytzm supslule 148 to

queues . 526, a tinme allotted for bhatch processin .
permgb e A BRiseroup e HOF pResrs e reRbe 83588 processing
augh: C ' is typically a sequentia

Capaé%fetfatl onlgﬁ%é%aﬁ%g%gﬁ%aﬁ' processi ng threads may be

[0044pawiRdctb ythiddingo cédttawwaibyin | that workflowd upelidttBnt mddle 148
permt the mainfranme conputer 14 0 process multi

t | e
modyplatssr By workipae sEomr Hice SBINENeTE A¢7p Pyt Opgrations sybtem 120.

j | abl s..di : I 0
Modfigniofps R TATRRT oL B st FLRTESER & Ay quber of
recofRAEd8 beidh rd1@@ul dbebatth erowskhoad afrelarivéleshort period of time.

~_enrol I ment data input operations system 120.
Thisnould adviesrely inopach Peecepsing iof thebatrh %@fanﬂmﬁ psyloraancerRf other

. prevents a large n er of 20 records frombej .
misefigr SS OY B UPY PG SWRRYTRE AOPBIET DA Joh e handiing
becal§ R Sh ibifFeompdibSdfelWod dadmenBR e sAPECHT the records that it

processing of the batch files and/or performance of
receivehidor processing. In other words, it is usually the case that the mainframe
computer 140 cannot limit the input from a particular source. Accordingly, if one
particular application, such as the workflow application 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

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

processing workflow through the workflow application module 148. Static throttling
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m ssion-critical applications that the mainfrane
conputer 140 may be handling because the mainfrane
conmput er does not distinguish the source of the
records that it receives for processing. In other
words, it is usually the case that the mainfranme 25
conputer 140 cannot |limt the input froma particular
source. Accordingly, if one particular application,
scheduleh tach Ipeoossgek fbaged appthec ataitabilitp dofl eorhg&ingvenpacity in the
overload the mainfrane, c ter and fill the input
mai raf{?é%cwpwﬁélﬁ%%me%%%ﬁ%w@ 203yt he mainfranme

np I I,
(00458 0 £ B nGeS REfmol ey RERAPIRARARL Bl A lt trotting
conttdlemsysiceddd, OincRidigd: | anbatchoplattniidet 6@8) d Maichstad itind®08, a
throttling may be set as a default condition used to
Maxj Ay DLEEr ©8 Ae¢ s ahﬁrqcmc@l%wsmémmm @é@@éﬁitﬁg time per record
worKf | ow.thr ou the flowa duI 148
620,80 SRR PR S Dr oo BB il R IO B peak
batc® RehdiRliAY JiHeabldr foksBle ﬁpﬁ‘l}i’ﬁ%d é\giﬂﬁﬁlé%béé/sskl@ ctabﬁmty Even if
mai nfrane conputer 140 at specific tinmes during t
therelmyno ﬁl@ﬂﬁ”@]ﬂﬂtﬁud@hmeefos pmsmgmpﬂwmamrﬁqame cpmmwte:t é4($ static
sed the statjic.throttl con nmodul e 5
ot aERGS Ta SRR fhAdER0 BEh e dn tegainframe
comB@8y 18, 5 nMaxi mum nunber of records to process 616, a
X1 mum processing tinme per record 620, and a
[0043F he dWith ngspstintbotiie stare o6 Batch Itimg 60€mal thstad b batch time 608,
throttli ng utilizes off-peak batch schedul i ng
systexp @gespanrels fhen persingt fasked suRaRyiSHg) the @%@@%@P ifgmputer 140
maycrﬁgr?&;a'té Yor gz\ffrﬂp]!eh ﬂ%a% foé %afc 0O ﬂB{nf ?%@n%% § tIIO'()F'EM and

acessin rane co

onlytdiﬁ’ﬁltgtﬂhhﬂ"ﬁmét t@(fﬂ%ir@mg@ QN@Bht)th et fliﬂ@lﬁ% shedWdi¢igend time
of batch records to the mainframe 10 comput er 140.

608 {gourine wradilyr wbprethe hatcht igdo be aracesfedbat ch ti me 606

004801 Vi Fe it 1R St Rics o SR 6fF PPRERpriment data

£OhaRE G RY o SRRHBY £ ordaft rﬁlﬁﬁﬁpbﬁ bit#lorthi@isactions th
g T RO SRR Prochfpypsactions than

is albhwyddnip bdagentttionthe MuMengimputbm é4(b@m: lbhes taximgmnmeumber of:
606 and th atch end tjne 5.608 determ ne exact|
recoxﬂ%walﬂ%t%g%%ﬁcgsst rgoyds fﬂl%ycé beld magoRs s pIneing quéte to be

transhﬁﬁgf % tﬁé) rrf lﬂﬁi‘&ffﬁ%(' fo"fQ@r %‘é&%g Sit %%lgter tfmé.h%ecause

enrol I'ment data 1 nput oper at| on system

this fpemesfathesttimgds eadtierinmasdre) thefstatchr dtdingr contreh saciuicof® does
than is allowed to be sent to the mai nframe conputer

not vexy) thye pateh EroaeR3 AL MRFATREIENS t@facce@@mda@ tharcxpesssec@ds held in

the t{ugﬁ%sisrs%%ﬁ,r% tr%a&eonlg efle?d TR COAas pesthle ”gﬁerﬂx% ae %ﬁ‘locessed
in due course when processing capability is available by the mainframe computer 140.
j0049]  If the processing time for any single record or transaction 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

upon the type of mainframe computer 140 or other computer used in the system.
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20 transmtted to the mai nframe conputer 140 and
processed at a later tine. , Because this form of
throttling is static in nature, the static throttling
control nodul e 502 does not vary the batch
processi ng paraneters to acconmodate the excess
records held in the queue. As such, the transactions
held in the excess pending queue are processed in,
[0058Le downies wavedo she cvsamigthraphns cpaiol moduls $d) thispgpodule
t he mainfrane conputer. 140. [0049] 1f th
evalygis. SR gOETERE TR g bérimiter) QRlmain el sompyigy 140 to
dete®XRE OIS aphtBpridldnikRtutdin BF RERGSIsEION rhidE SRE Gafdha@cds sent to -
t he maxi num processing tinme per record 620, the
the mewfisact conpugy B0, thusninvduiagingr the eworldilony. t dgranse rthrottling

ueye to determ i f a robl em.exi sts. The
reactd i A<t T RONN S976S EPSIREY G eBYTA GPTRGET { AQ performance
: ands., i a S8
s TR, SERRQUELH P SR RGBSRkl o
expetibRcddyipethefmaiaframe @ompuonrdder 140 or ot her conputer

used in the system 12 [005Q0] Turnjn nO\Q[ to the
[0054}, na A daie Grpitling PETBISAT IRBIRES éh%b%ng PrAGERINE queues as

al riain r ' stat i.C: f .

o e R L ALACKID I i L LAPAERTELALRS 140 s o

availdBRr @RI @Ak engxfakiel mBkted 140 38espdrivhcingt @eg@hdddhgerformance.
bat ch records sent to the mainframe conputer 140,

Whenddlitiopdli beacesring Repasdy ks lagsilatiy fom ehe mebrtamagemgputer 140,

reacts to the actual ,real-world sqgurce system or . -
dyneif ipRiiBe Bpeeren heParPornisc el b e pdgjtional
concOHEANShrBXRCH iRNprRBiedh L GhS hMAlrhA® &fhpMEPNAh. Spawning
probl ens experienced by ‘the mainfranme conputer 140.
addifi @0H HonSymant thraals anstivictsgther meimfitagrcocompdac é42 ttheperate as a

ckup of processin ueyes as a res of ,continued .

Pﬂaﬁ&a?@éﬁ%s% ffﬁcgmeb o eh 8OTHE A ?‘irﬂtf @“Gnﬁqfﬁ%?naiﬁocessmg

LS, NOK : i fhab MnbdiiiiBecamidif & C s ik
capalily. L R cedk I R e B R B! e o
decr@isoctes exgudapagits Yofl ba@lardcahlse drr amyt kecprethafex@oetion rate

h;gg%gtggrﬁ%éfo, d nam%:, throttIJan ggn tltegcrgat%e %?tt_ctlw rule
une PRROLBE ONCINE VBB RPANATCHY CHdbiies gig| the particuiar S
4 11%gncurren't threads to be processed by the mainfrane
pp. nmputer 140. Spawning additional concurrent threads
[0052];5t Wikth SrdsPect M Ndik@ Rt MRUéRking4 dmbediege it @easysdem for

15 paral l el processing nmachine, consum ng sone or all
enrobenth @roctdsing ovplimipatior sKi gand: apaprrtigulancwihil dlgg yvorkflow

oot 5 LR ot B St T RSP Bfe b
scheg@glgrq%%a ihRBe 8RB PE dh SwhidAGHARSED, whEPEB HaRY Bfbrds are

untinme paraneters eval uated and the particul ar
transmitted to the mainframe computer 140. The dynamic throttling module 504

functions with respect to each particular distributed process. The dynamic throttling
module 504 thereby controls the amount 6f 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

mainframe computer 140 is down, 2) when the mainframe computer 140 is providing
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applied. 20 [0052] Wth respect to distributed
processi ng enbodied in the systemfor enroll nent
processing optim zation 100, and in particular,
within the workflow application nodule 140, the
dynam c throttling control is applied at the batch
scheduling level in the distributed system which is

‘prior to when the batch records are transmtted to
degradrd performanse asnbuvien thegnamianigyseauéet o proviging better-

I 25 functions with respect to each
TR o

Y1 but ed process. The dynam c

[005Yr Otftibieg 790 ik &iRO dexichRNAYY igant p@latectdre @apume dimamic
data sent to the mainfranme conputer 140. [0053] The
throttijmgamodulehy (s ¢valuaieninderder Boeniveh dhesbateh prgngss 1 the workflow

ar.amet e cribin the operati.on of the nmainframe .
wpri B BRTEraRa0 Y 1 SRETAMORAN S S CheVHyFaHad P 0cessing
conditfbRL T ThAGnpR At -Emafdfs BRYwiS QNHISGE 1 REBEseRl QA8 TbA used to

conditions, namely: 1) when the 30 mainframe conputer
deteridifie i theawainfi2jn ervenputhe 1 4hisndovame It hepuiser sevéte problem with

i di 13 d d f , 3 t he.
the REPHRM BB LS. D8 Ghem BUPa eop0d By felfinate the
entir(a hallaf ,%ﬁdmﬁgqe‘?&%ﬂg hatl QO FHnE QULRE %1‘081&1 be sent to the
escribe’exenplary I nput paraneters that the dynamc
maidfhined ¢drhp@erptlul e 504 eval uates in order to control

t he batch process in the workflow 5 application
[005fb dulThelingui paramessrd sislemlewniime errar @des” 704 represents error

above-.descri bed processi ng copditi L nput .
codel PG APEHEC.RE IR BT S0 Sn b Qe Fa0 "Bl e input
parabS4 " Hehe hlinBEr of rétiRs MDA frEpidBerfO MRY hefbdd6f iafempts to

down. If there is a severe problemwth the

processi nbergate noorpatodbalches befuse dyolanhg antarort iy fypihalle set at
504 may terin nate t entire batch job, an

bervdeh dIRY ABCIEHEEY UFber f SRS TOh BURETBES Bk ap gtempt to

exechft€thel HafiBLAGE A EySRIP Yhifilre 1i¢ Chot[ RReRbriTh et BRI  Rather, the
paraneter "systemdowntine error codes" 704

maxihepn emariics oératdes mustitst bbakceddsd befoes theelynamir hrattle control
t he mai nfranme conputer 140 error.

The i ..
modgler HYHeteslarerahat HiFmHIREERS SRR | lé@?m% et BebRigard, it is
possg:ﬂg 8 tuegge%e of nggea%gghsfahﬁre REBERS @ ﬁ%ﬂ{; gaﬂéﬂ&b% network

es be claring an error,

flucthyibrizawhicls @b mdt rdfrehell wernsystneerrand Thy énpetpar@seter "sleep
Thus, if a si n_g)le error is returned after_ an attenp

t
duratipn hefereutetryt hi0& remssests Big numbgs o€ reeendsuple npigulgptbetween
ecessari |l .ared, Xi mum. nunber of

_ | h
execpio puapoer o e et e PR el B e ¢
[0056]'" OttHee iRt pRhmeters shown in Figure 8 represent how the dynamic

throttling control module 504 handles a degradation in performance of the mainframe

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 module 148, does not overload the mainframe computer 140.

[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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nodul e 504 decl ares that the mainframe conputer 140
is down. In that regard, it is possible to receive a
transaction failure error due to network | atency or
network 20 fluctuations, which do not represent true
systemerrors. The input paraneter "sleep duration
before retry" 708 represents the nunber of seconds or

m nutes between execution attenpts, which is
exceederd, db¢ Hyndseic\wheaitlingveengrobmodnient Humes depmobe provigssing of the
.input paranme s sho I n.Fi gure represent .how the :
i PP RE S80 25 AGUCOPR-r SFPIGRGI o SOPrBIsSPY parameter is
betwdeH bAGE! 1DRAIPRS i@%éé%ﬁ&& e #de ix‘ir%!thfH @8%ranggtion should be
conput er 140. en the processing ability of the '
procassed neane tleofrpuhétrif 46k foml degy dedwherhthedyemdiicplaced into the

throttling control nodule 504 reduces the nunber of
systega i Hie R HESE @ I6HROns¢ isppeetyed Hogy thy apaipiramg computes 440,

t [ u d ' .
0S5, G RAAL PRI s FHSRILIATIS: iy exceodd, o
dyn#iehtlastting ysnikdl | ewdubp @o4C detfesniititl ehel 4Brfofta@sce of the
not overload the mai nfranme conputer 140. 30 [0057]

mainfrasng apmpuisarl dfes dlegraged f bherpedernarnge adtaradgtion threshold value

s M BB GFET R b Bl TS o
Deglaliafior hi¥® dcdur BéaB¥S SERGHwatd SRRl the hMidtdrhd E&np’uter 140,

control fodul e 504 may deem the processing of the
suchremi lo$s afre prarpsingr @4 lass dEBARelbss 0f file ghdoy ortdigk space, or
Oﬂ'leg gé%mn e. oé_ %}Qtlfa ;Iérg» %H'gst paf’l?qr{:ggs[elqugr@%gw et%)/g %{]qyﬁgc%%} b]égause other
A 11l O CessS . .. e
e A EERASH oIRE) T s (BRSPS R BABR A iy, o bl
progpdnas; edcouiito rddair ables piwieimd, aintihdaiinsnrovdeihgaprogsipen sehich are
is received fromthe mainframe conputer 140. [0058]
all exgeatpdigiea paitisEReRUBEPUEH 4dat i on t hreshol d val ue 804
he excee h wnam ¢t ttli.ng nog
0058, “SSE0H5S, e YR DS A0 RGP, e o

transaOfgHet @reddAls ittt dROSRNREed Jéterd@e lhimncersiefeadatrioPhodule
t hreshol d value 804 may be nodified dynamcally in

504 decdares thae perdsmerneg oh degradiedaoknl thatiegandniteadedassof rocessing of a
. Degradation my occur because of hardware failures in
singIBRe el A BoropaRil £ POttty fepabip bicayfe ghe SPmbore false

positif O FRIBFBSIGhsCRES odcBE STHhicHMM atl ReS B thdnbR1BRAGKLP lappear
di sk space, or ©0other hardware-rel ated problens.

degridlegic be®irn(p degr pddbinmmcnagegradationb éx alaslercdt hdf a Ipegormance
iority jobs, unrelated to this batch job y. be
degr} PRFOPATTER; 1F e ﬂ%‘sdﬂiwmlﬁcﬁgm 8 dars! magdlssisreduces
‘ | I .
e EEGELHILE BERRCATR (AR AT ALES Tt Ecins
sent e mainframe computer 140.

[0060] The input parameters shown in Figure 9 represent how the dynamic
throttling control 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 arc sent to the

mainframe computer 140 per unit of time.
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[0059] The input paraneter "decision sanple size" 806
represents the nunber of transactions or records
that are eval uated before the dynamc throttling
control nodule 504 declares that performance is
degraded. In that regard, the delay of processing of
a single record may not constitute a perfornmance
degradati on because one or nore fal se ZO'Fositive

1006 HentTie want pawmigr (eaodr perforpianed Kyreshald| 884 reprgsents a low

t ransacti.ons st a 1 eqr aded befq a true
end BE ARSHEES BB A PERars SRPIROTP Relifnss, rom the
mairfR@h@dahipae: condi tied ihsit deph@eRe is thRvY NAIRE of performance
- throttling control nodul e 504 reduces the processing
threshalde axipwey ok fiwrthe angee 0b bdeyecanabaug dusemntih endultb eeconds.

of..transactions. sent to the nninfra (o ut er, 140.
Acogdinglped] FPHLINER: THaPHIETER s s ichin U1 Bi §foBdy betier-than-
. I t. 1 r I 3
antiEAEE Befbr el SBLHRAN 0 HOIGEhBOANA ConBbRale 504
may Matmehgeait®e eoogpuingr rafedOr triienisgon fvolume of the biteh trezords to the

.than anticipated, the dynamc throttling control
mairipng eompaentd-per f orm upward throttling to increase

roocg Ly crftecinhle pfRER, 88ifin kaBphl 898700 ABfelshil Hprodofined

numB&i & $adifes ONREh It dHDHAC gD bkrpads the Mod PerfoBB&dde threshold
The input paraneter "good performance threshold" 904
beforeefealyaamic thrpling epeirelfmagdule 304 iherenses g peocessang rate. This

i ndi cat es, better-thag-expected performance fromthe
valug By BhEE DEGiast o A0S PriFeSheBie B POREfaris B because
better QMBT-c¥RIcHR RfREIhE BEREE with R, reédidls ABYs MR reBessarily

t he range of between about 8 seconds and 10 seconds.

indictodibatthdidyghmic tHrotthmmeattdl omslude 804 slonds sededsa thegsecessing
than 8 seconds, better-than- anticipated perfornmance
1ate.j s decl ared, and the dynanic throttling control

[006?? dulg,ed 91%)11‘( r%a\gflfll}@% g Fod e}exp %eﬁﬂﬁgeﬁ‘%ﬁgﬁ{)ﬁt @OE grepresents the

ansm ssion nme atch~recorads to t

numbB#i ¢ffrecords oo tandtiondh the ARR] thdihee iwyititg fasap@tessed. These
"deci sion _sanpl e size" 906 represents a_predefined
transpotionsnipay bsfhedd ip acrredeterpingd sepondherdimapis throttling control

: h f
modff 87 Sl Sy fBRE, B BAIPES Shely fE528h e, RPLBEE L figease e
procgsfsﬁfgef&‘ﬁé B9 tiedbMch DiitBainiedl UR pRYedsalotitdat wWeedrakaelel. For

to 10 transactions. In other words, nerely because
exanrde tiétharh are €8O eenoeds petht datrhingieve ©f e main eopputer 140,

PR RE N A E RO
[0064'€ RAPGESHaEd on historical and other real-world conditions, the dynamic
throttling control module 504 may receive an input or otherwise determine that only
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 nonetheless maintain the
batch processing rate at its current level without upward throttling because all of the
records will be processed in the allotted time.

[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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15 rate. [0063] The input paranmeter "current pending
transaction" 908 represents the nunber of records or
transactions in the batch that are waiting to be
processed. These transactions may be held in a
predet erm ned queue. The dynamic throttling contro
modul e 504 may eval uate this nunber when determ ning

whet her to increase the 20£)§oce55| ng rate of the
the émmwﬂmtﬂmg &PAtreh an AT af@C@rtatn that enjyr Bt of the

o8 i BT P 8 SHACAALS 1
case r@s@tﬁhﬁ% Y tRemaldmead @(ﬁl&blﬁtem 4 hs bfbv@d@g @sfedthan@hticipated

he 100 records. [0064] Further, based on historical
processthgntapebilityahe dpndniicdhmtiling snairok meduly $4fineay increase the rate

hrottl | | modul
of protsing S BUEk MeETARE B STechbe sgward frading '
[ooﬁtﬁﬁqu'foe&cb& Béﬁﬁgﬁéx énﬁ% ug% HERHBns HCebis 'i’ﬁﬁbee dddt to the

IS S|tuat t he mai nfrane conputer
mainfdihd somppoe didgt behorerrapidamigniriatiepatisedypaddigssalngocessing

capability, the dynam c thr ottlin ontrol nodul e 504
threagdgymasnbe h‘ma@@@dnal B%Y’@g Hﬁ{?@é%e%aélﬁ?ﬁgt he,rgaintrame
com ﬁter t1&2 h rg&:fss hae 3’0%3 \M y}%gﬁlléf gnt R tdcht g&: the Workﬂow

ecause aI recor e processe

appliRbtiéd trAedile MR48 IRaxl %ﬂﬁﬁﬂtmﬁ@ﬁﬂﬁr s@ldy 10 fcortsanpltes mamframe
there may be 200 records in the batch queue of th

commamwhmthmmdxc@homl@t saeltirasasdicsherichbe proreesad naﬁerallel or

l d 16 th
Courf&h r Irrg(ﬁﬂreéo ﬁ@(ﬁgpnﬂo IEi(tﬂf%lg n@‘&ﬁl R?;ngtr»a%&lg M[Fl%“ I‘ﬁSItllF?a of o%rrekusly
procé&@d %co?&ﬁndfcﬁ%"‘tﬁ%dd%ﬁha@ 8OmBBicPEAGRES @éja\lrsﬂlabi%e

lotted 60 m nutes of processing tinme. In th
[0066]336 Thasspoi pgranivatr tthee mlmﬁmmrﬂ&rbhtwesﬂnw 11h$ amount of

(ime FaBAPE by P AL SARFEN FRSEES £ Rrag o e balsh. This
valu{Re Al ARLERDEs hﬁ’us he Vé—'}a régggﬁmsgﬁghg E?Igl{raﬁsggmﬁﬁhﬁﬁlphed by

nsacti ons, ect |ng

- the @26 bf pending oupsactbnipwae Gatchrquietie.i ng, transact | ons

or records may be sent to the nminfrane conpute
100681 a Trhsrabavaplegeribadelnpst PalaMStEasPOwNyN BHakes /o efwhtate the

dynaglag tﬁf(%tﬂg{% f:{lllp[]é%alql%dgﬁysgf tﬁ p@(‘)%%? ow%'bgﬂ:h %ransaitj&ns are

ads causes the maln rane conpu

transn@ttBd A6 hRGHTFASe | 'd’(‘m%)d@@r ald elvith askhern 1o Abcessing rate and
exanpl e, the workflow 10 application nmodul e 148

anapien tafoshy i U0 hedoial roscrng o fitheproliment batch
oSSR Sh % Mo, RSP B B RGBEER00 may o
be ttgefeglglbf e]\g))iﬁotgs %/st QR RIS QAPH NG RAVRbmpRK: 1408 I €% rkSard, the
mainframe computer 140 typically handles many varied processes and transactions
("jobs™), where the enrollment 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

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
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processed records indicate that additional conputer
capacity is available. [0067] The input paraneter
“time to conpletion" 910 represents the anmount of 15
time remaining in which to conpletely process all the
transactions in the batch. This value is calcul ated
based upon the average response tine per transaction
. multiplied by the nunber of pending transactions in
inspegidhdp BPEH pefaasters pouedtalisher mBy vhedkethe inpis daraspriers after each
. .par ters.shown in Figures,.7-9 facilitate e
inai TS octicBt O ey g P B fatvos 8t of BBt e grecuted
by thBenfiaframet EARS@EE 1120501t sPitefn’ ARPOMdet Qnt 1% bPBmized on a
mai nfranme conputer 140 with respect to processing
trangagtien-bpdransanizachdson traffic flow. Note that the

(00785 r dBiRaiRg. £ 18 ot Senlper M dup iy Abeau: fepring

contfRthBlAatdan FQ: rfﬁ%{ flber Qﬁpﬁéﬁ%{h@;}éﬁ&&bt& E@tprj)ccessed in the
executing on a nmai nframe conputer 140. I'n tha

databagas detetrided FROGX) ankindiiuivatiabled 4€k dey.d arakbhmpleapabeessing is

many varied processes and transactions 25 ("jobs"), .
set thesacRtid” BindgIindisaAting ek ArqseeiRs B 1hg majpfiragiesgmnyis will be

prcl By L ARPORL 0 BOREAELA B I LD EE o e

(1006hrottling control nodule 504 inplenents the logic
si)ecifi c to the enrollnment batch job to ensure
[00781 f i ¢\ ersriahled rerassnying ribe e¥lsciviprofsamplee sigat dbr tntnumber of

pendit Eihotdy o eideb i PordrantE nds Tt Pt ot figuration

parafREUhh® hOfecBRENrE 86T ol tHe! BNSRGE I(P0=0)i NI 8ecision sample
enrol l ment batch job. In that regard, thé dynamc

size treprosants i combeolofmedulde @Odammaytioris7 thah et talk pess a certain
I, n(?u{%far aneters periodi c%: ly or may check the input
C‘md&é% rdprstodrigger I CPRgPPdual transaction or .

: [007%5222?3135’&%{1{19%‘ EseQJt th "ORRAHLONHo p@}%rtﬂén t%'lﬁa;%i&‘?&f}n sample

mal nfrane conpute SO
size Sysilespondagpenshs manbdreod pédontiz €6l N pfocessed in the database is
transaction- by-transaction basis. 5 [0070], Figures
transpged el theomagHene sempylt.cafd $iuuenidd ypceshiedntie wainframe
rottlj 0 I 4, First, t er of, ...
compkiis ' Mef J2008) S0P ot of KEis WipRb R e dccision
sampleteem ned (1002), and initial variables are set. For
exanpl e, processing is set to "sequential" node
[0078hdi dhprasgssit@mis pelosedsi"suentizlfianeds R4hsheoiipuakel” mode

 ronti, Bt S 23 B GCRSE 5k REASSSRLI00R: nuver of

recofdt Q962 processed in the database is transmitted to the mainframe computer, and
parallel processing by the mainframe computer is requested (1030) for the number of
records defined by the "decision sample size."

{0674]  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. If
the mainframe éomputer is directed to process the records in a parallel manner, then
multiples threads are spawned and processed simultaneously by the mainframe

computer. The dynamic throttling control module 504 will only request parallel
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[0071] A variable representing the "decision sanple

size" for the nunber of pending records in the

dat abase to be processed is read from system

configuration paranmeters and the records are read

fromthe database (1020). The decision sanple size

represents the nunber of records or transactions that

nmust all pass a certain 15 condition in order to
Processing dry etgetmmfrﬁémmqnmuter[ Dby procpyste Perivgmpace of the

uent i al 1024) then the deci sion
mmrgﬁ%e%omgﬁg%mggtﬁcggt e[ Ato the number of records -
[0075,2 beN g 0@8sS Sgithd Mot B&ngehaﬁ'ase ¢dculhte@ngimisby ed he "time to
the mainframe computer, and sequential processing by

comphﬁoﬂhlsntfakalﬂmed aetip_u‘tsehedtéed wipcest side’( (026)ts obtimeheninus the
t he CI si on

| elapsbqlél gglre :g%@;g%g)c{u?lgag | negq,tah/ bgg%t Okt exagple, 21(% t?learr‘gl:heeduled

Wmdo%@%%m isatwo rﬁtﬂﬁs( 2621‘00 Ees ﬁhé eéonsﬂﬁ 10 minutes of
ang g |

processing i s assume ston sanple size
processirge fipe diongtteo"iihe 1o wm‘ﬁ@letﬁfn" ik eperitairtandd®) minutes, which
processed in the database is transmitted to the

repropapistheapmoess tires lethingvhish tapeaplefy sweydomgt By hated.
[007 gf' nfz'[gha m’:f‘m%eog;o (l:%d%]f)le'ngx&'r gs%?% tcﬁgcé&gt Q§ %2!6 Efot'he t\;ﬂﬁlenig %qur or has

recor ecl st on sanp

beerl &Qzé«dtedmmm),t eativp &Hathatt&t Ptddebdifie GO ttmﬁ@g ntms uinee than has
504 can direct the nminframe conputer to process the

beenr dlstieds If theevetlhe is kess dyoentdaupl tmme,raromdapapanat lsetl to inform

ne PR o HAJE PP Pl L e e

(104@'&5&%&'&%8§1ﬂ€%§g§ (RI58).spawned and pr ocessed
si'mul taneousty by the mai nfranme 30 conputer. The

[007@}/narff thet hatch id nmtgnmmngr mterrtb«;lallma%pmcbdsmgwtime (1040), then
re uest par al | el by the manframe
HeR  queue hezpris C@Eeﬁ 3p¢45%8}~ rahie pPliftion queue size is

R OO P AR A e o

decisiue sabopl®sive. Eenpkahplenthd dedsibs Waaiptd sBs hbg be equal to 10
"schedul ed wi ndow size" (in units of tinme) mnus_the

recorise pagh $lecd appliration nieue séeumay rbeoquah do AU cIecpslgadhe decision

i S0 G o A BRI o g o 1

recofl SR8 Shard probfBssed hﬁﬂlstcﬁﬁ% 90 FRok®R %Qb'&nprdcéss‘éﬂ%y the
hour and 50 m nutes, whic represents the anount of

mainfiame ¢ahputeml4dhi ch to conpl et e executi on of the

100780 R e A0 iRore e PRy Br b Brockied & 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
(1056), 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."

[0079]  If a system down error code has been returned (1064), which indicates that
the mainframe computer is down, then the number of retry attempts is checked (1066}

to determine if the number of retry attempts is greater than the maximum value
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10 been exceeded (1040), neaning that batch

processing is taking nore tine than has been

allotted. If the value is less than or equal to zero,

an indication is set to inform the dynamc

throttling control nodule 504 that processing is

runni ng over budget (1044), and processing exits

(105§§h [0077] |f the batch is not running over the-
alloged. o Hzthe aupbet ef sitrigattanpts fapheon excgeded, {8 mpmframe computer

. li.cat i .Si.Z€ .i | at ed (1050) ...
is aGBR G R BmgHE TR EIDE i S TROFR A Brr ol ST e BT 028 o
_[nosggle AF eNd K ARR hieAbeOBf FSURIEhZS hak s bEJS}E eN@edgd (1066),

the decision sanple sizé. For exanple, the
whidhetnidsiatas thainthe eersirzedeaytireed gl nat gedi@sent ecovel stroartbien the
- he lLication que si ze be equal to 100 )
b GRS GRS by SO0 PrRskgting avats Tor a prodetermined
. : r : | i i Lngi i
per O S AT e Ro e EanlIRsBHES Bnd Rt i sgihums to
step 11626 telsont@nmipnodessihg tipy batelssdrdyy the mai nfrane

comput.er 140. [0078] If there are no nore pending .
[0081 ¢ ¢ o 1§ 10t BTRsecqsies vedrs agturned (Hirdathe Prpgesaimg response time for

ras = . | 4
BB AR o B R e 1
somdduie &48rdshadfidddebs 'aleCisi BRhEler §igOT GeditAe DBat the records

.g_r ocessed 25 (1056), and processing exits (1058). If
exhibitied degyhdasapér a¢1@92ethion mdetcrgjpation & mede to see if all of

1054),. then.the eryror. codes are .checked (1060) to .

the {EEBRAAREN by T o O B ST BaF ot g ey Pt prodessing has
exceRAQEL PSR Re UREURGA HResHolle(1morher of which is

based” on the value of the "decision sanple size."
[0082DO074T aliftha reysde defiowhbe thof deiden havpleere'r mtlicateedegraded

(1064), ich indicates that 30 the mainfrane .
PerirgRGE ' Hs rampf éwrrem%ermﬁ%g}dlwopelﬁr@w%ﬁe& pigform the
dyndnfic ctfﬁ%%ﬁg op86hodhR §6F Blafiiembinfli&: E]I' gf opeiebting at a

retry attenpts I's greater than the naxinunival ue
degradddp@tbrmahcd heeren (098, 0fd pretesgingt dxeiytl 858)aDheahe indication

exceeded, the mainfranme conputer s deened to be . )
of degnded aprfoimeancathasnbgen spbrand1resyssingnekiss dee dunargic throtiling

[ ) ennd 0]..Lf . i . ret
confi g SF)cor HRF s ybLI TR TUE MO, Btk may b
takeh REliac@hi@$ foheHe 8HRa ST PErfG@ERICE RIURO EhifBNmB Womputer 140. If
represent a true error, then the 5 nunber of retries

onlyisemermdibereavonds, byt mutell the 8ejordpeduls degrgdodiperdomipnca (1094),

R e R B G U

[0083] If none of the records defined by the "decision sample size" exhibit
degraded performance (1092), the estimated time for completion is calculated (1110).
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 allocated time for completion of the records in the queue (1116),
processing is set to "sequential” mode (1120), and processing branches to step 1020 to

continue processing the batch records.
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step 1026 to continue processing the batch records.
[0081] If no error codes were returned (1064), the
processing response tinme for processing all the
records defined by the "decision sanple size" is
checked (1090). If 10 some of the records defined by
"deci sion sanple size" indicate that the records

exhi bi ted degraded perfornmance (1092), then a
[0084b1 erlfithatasmaiesl fatfe te ogtrletiqn as |n06fgre%t¢re thagc fieggemaining

alioc%?ed' tri]l%g tgly cé}mﬁleﬁ%ﬁ of sdaeo cz)?%gginre cue, 1;@65 ggga%ésg%g 15 set to

essi ng

"seqh&ﬁtﬁ@'h @Adi'le( 1Q94).. If[t@@%%hniaf[ecﬁ'tﬁnel hﬁcbﬁpﬁﬂh@ﬁ idedresefl than the
by the "decision sanple size" indicate degraded 15

rernmmngo rhegatesd Byme hior watbmplegma ebribat ecordanin ribe cauguen(1116),

hen set tg Lm m hrottlin

prociiite & 55 oh Rt PR U BRI e AN is it tisgause the
mairffan®e cGaghRA Eﬁ)v@&’édc Qétf'@riﬁﬁ‘n%ﬁﬁ/&lted( ﬂi%%@s)smgaﬁéiifonnance the next

processi hg exits (1058). Once the indication of
iteratdeg rd dpdcpsiriooshanid erchperfomeni seta pardllgr modssi Ageessing then

exits, the dynamc throttling control nodul e 504 can
branghgsiio §eP0ffne the different throttling actions that

y 2 r

[OOSQE” 21?1 r?alg) e’ o?a {'lfwt% aa‘hﬁngk% gen%m oﬁ%gpg?@ fgg%j Rind %en Ieﬁ}COded o

storedloifiea @lachiiR-readableor douipub@treaddbld hedigs auds aexhédmpact disc
degraded performance (1094), proceSS|n§ branches to
read ahoweaosy SADBSYDremagnaticrs dpsicalcdiptp| flash srerparya gindom access

memcf? R, Aa ey e BRI RRMT BRI il noreblsnpsed oy

men{dzf%@ o Sthe e RHireLFBALIE nféaﬁmh k] A dxBmples, instructions
cal cul ated (1110). 25 The estinmated time for

for ev&cﬂrpioetbympnosessar cohtibBer, basdwr processnmderer. of
cor, ining in th eue multip |ed sum
om0 Fd%, ST, HE R B DRSS, Y L e
comfnﬁnicﬁie'é' g QteEOOF ecfzﬁ’lséc;&sl@{ecdt% bik hﬁstﬁ%tioﬂ@ti%g &sbn@ or in
to conpl t|o I's greater than the remaining

connatti@cedttchnt inseudin eopiabld gystent, eipberamg or dsvit® Aﬁlematlvely

8ueue 1116) processing js set_to "sequenti.al’
or a

ditionylly.af’ [nedc dsay e BrRalEIEed 85 stelps1 op oilgléal hn%w using
hard glté ng{ %glgsﬁf rl_g IIeh ?nt?%fa gﬁ&lﬁgsd f]%rt %gtra Ee%?%dr? hé‘rocessors

0 (0]
exechdmeg ke HomY or ah |sofataed i hﬂ%pf)@éat@ﬁfﬁibgfahﬂiﬁngfmtehﬁce (APD)
records in the eue:é1116 processing is set to
or im @e}aM@aﬂliCaL}nkn"b (Dhy), functipres evailably &y at sheged semory or

oS8 o0 B B W TR A e

softkakd16), 5 processing is set to "parallel” nDde
(1120), which mandates that because the
[0087] In other implementations, the logic may be represented in a signal or a

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

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

Processor.
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15

mai nfranme conputer provided better-than-expected
processi ng performance, the next iteration of
processi ng should be perforned in a parallel node.
Processing then branches to step 1020. [0085] The
logic, circuitry, and processing descri bed above may
be encoded or 10 stored in a nmachi ne-readabl e or

100881y Wb yeinecmeny Tl 0pioa! g ?é’rih GaeiS ey be

nor
lmpl%%ﬁ{eﬁ WSY asa% e %ﬁog%némgé%%ofg% onl Yy lfxif%lﬁ%%es as a

contchERCMwwpr@nebwr mRichocoatroRead adppticatiei wprdfic fntsgrated circuit
exanpl es, instructions _for_execution by a processor;

(ASK‘antirsgreltfelogwe or GraeErbipatieelsother Wees QECIr%tS[de%}: Hirgilarly,

men{liige STHEE® DRV S SRANT b e 23 A @ faramerers (e

condifiGits R kiSre A&t AR BtHeP atdl 6lrhQ0RsT Ak %lb%esé@md@élyl dlored and
connection with an instruction executabl e system

managﬁdammyuix mm]:@eamd: mtoml tingla am@m@nyyor dntabagel i ariroasabe Jogically

ted as anal og o
and pRgica s Gragn opd o e Che 485 bn Eesr g epd B gHaps ey be
e e
partslclr)]f; ’t&rlé{,l e 8ﬁf§r8ﬁ Sefci%rés:[g?ﬁ(\)/%?%%| ?gﬁﬁ%f%ﬁtﬁ% %&Qral memories
andpmmgﬁﬂﬂn1ng interface (APlI) or in a Dynam c Link

10085} " bl s erObaimSP @Bt BSPBER BENE RIS vl be
appa? rﬁo{go hﬂ)@% ' &no&; {14}2 ﬁeﬁ'{ég E{ \P@abg m[oQQ eéﬁbdd'ﬂgents and

Iplemen gi ¢ may repr esent

impleMeniafibgd ate @bssablezﬁltﬁinoﬂﬁgﬁio@d & geahvemttinumAdcordingty, the

exampl e, the instructions that inplement the |ogic of
invenfign d$ veh tprigyrestrigtag axgrel irhédighbom the aawcwb@tmm and their

nqﬁgetlc optical, electromagnetic, infrared, or
cquIKGIES. t yne of signal. The systenms described above nay

recei ve such a signal at a communication interface,

such as an optical fiber interface, antenna, or

other analog or digital signal interface, recover the

instructions fromthe 30 signal, store themin a

machi ne-readabl e nenory, and/or execute themw th a

processor. 21 [0088] The systens nmay incl ude

additional or different |logic and nmay be inpl enented

in many different ways. A processor may be

i npl emented as a '
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controller, mcroprocessor, mcrocontroller,

application specific integrated circuit (ASICQ),

di screte logic, or a conbination of other types of

circuits or logic. Simlarly, 5 nenories my be DRAM

SRAM Fl ash, or other types of nmenory. Paraneters

(e.g., conditions and threshol ds) and other data

structures may be separately stored and nanaged, may

be incorporated into a siAd¢f™Snenory or database, or
'W%c%ﬁ .be logically and physically organized in many

I'Tferent ways. Prograns and instructions may be

parts of a single program separate prograns, or
1. di &t 5yt efbr aGHOBBeRe pRIcasiE Bptineatiod Ofoangntrolling batch job

processors. [0089] Whi|e various enbodi nents of the
procgspipgitaifantransatierblon? Meadaing SEMPPEr.GOMPTIBEE: appar ent

to_t dj ' ' : -

erodignre Gt Gl s ek UbcRilvely oYt thntome
compthe dapafigired e pfavident from. enddoodati agky of ¢rvellment information,

invention is not to he restricted except in |ight of
and poRfiEech i SEral & FEraiY of payrylimen fé&?}ﬁg Hagsit on ‘3? enrollment
inﬁnﬁ&ﬁb%s W claim 1. A systemfor enrollnent

processing optim zation for controlling batch fOb 5

pr odstsisisa gtotagafsf stemtavafigmict testotedhapivediing pbgngoliment records;

conput er,, conprising: an enrollnent data_ input

opbriegny epdicanion dapdtly eTIKER BTG g HES database system
confiERtddl {AMinao %&%n@'@)@ ®O N fye 8f tedrddnidt d8cards,r @t direct

end for data entry of enrollnent information, and ]
transpossiorgell d enmllorasé resordsplouha mainfragte ermpitrien batch processing;

d.records based on the enrollnment information; 10 a

an< qat abase storage systemconfigured to store the

Pl &bakh oBifinei@idl Fdule @Redtidsly @uped kb tewvorkflow application

appl i cation nodul e operatively coupled to the |
modlgtant i the ayeinfarme cOMPRIGH PR Corfi grawbig SOpHel sy sy rate and

h | pralj 0 -

e s RER BT e A SRR RO R o o 0
mainfanff doaiRte dorbater prbesssipgt ch processing; and 15 a

batch throttling control nodul e operatively coupled

to the workfl ow application nodule and to the

2. Mk OB CHRMLE ﬁ@@l@ufﬂﬁfﬁa%ﬂ @bt R CRRErbPodule includes a

transnrssion rate a the nunber of enroll ment
stati¢ heattitg donaolsmoddle dndy dymeniatimmottliogmcantiol inodticon
nodul e to the
3. The system of claim 1 or 2, whetein the batch throttling control module controls

the processing of the plurality of records in a distributed processing environment.

4. The system of any of the preceding claims, wherein the batch throttling control
module is configured to modulate workflow transmitted to the mainframe computer for

batch processing.

5. The system of claim 4, wherein the workflow is modulated by increasing and/or
decreasing the number of records and the rate at which the records are transmitted to the

mainframe computer for batch processing.
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mai nfranme conputer for batch processing. 20 2. The
systemof claiml1l, wherein the batch throttling
control nodule includes a static throttling contro
nodul e and a dynamic throttling control nodule. 3.
The systemof claim1l or 2, wherein the batch
throttling control nodule controls the processing of

t lurality of.records i.n di stributed processi ng
6. efr}gl?ﬁlro e of psleim he‘%%??fle ﬁ?eofdsyﬁ?wmof Oﬁgn%r Gl ngodule
dowifk AHRBm o MRS DK, Ratehtbd o0ht g FRnédrdbuter®d ebipletion

is configured to nodul ate workflow transmtted to the
time rfiai’ piocgssng enpradaerniingd npaibeh op reprdlensinh gecopds & grpgier than a

B Sher Bl CRaPA BRI o = o

records and the rate at which the records are
transmtted to the mainframe conputer for b

tc
7. prBeeswstany of olging 2, Theredy theedingmic fhapthing C‘Wﬁéfé% ulepgpwardly
modﬁﬁt%g% (i'kflm Otﬁézlfﬂ:nﬂ%dc%n{l{e%a eCo \f\é}v‘@radlﬂm letion time for
modul at es. wor ow transmtted to t emalnfran%
proc&eifip Wi reeddtdrminetionphtet o6 anrollinest fecordpisogresiai thgn a predetermined
predet er m ned punber of enroll pent records is greater
valug 108 §ach ofhe e BMARITEEPTORPIRESTE? each of the
enrol Il mrent records processed. 5 7. The system of
claim2, wherein the dynanmic throttling contro
8. nothd systepwaf diaim 2nwdieteat ts dymakii¢ twottlmgnemitet expdulg decreases
the maj nfr conput Lf a.c letion tinme for . . _
batcl GRS A BTt 4 e iRHEs SuPP U BioR dsffpmining that the
proc&sSR@aR dfIhIbAt Rib bR BaiRfr@A8 teMPuRLH le¥sathiie a fpBédetermined
each of the enroll nent records processed. 10 8. The
valusystem of claim2, wherein the dynamc throttling
control nodul e decreases batch processing traffic
transmitted to the nmainfrane conputer upon
9. detks BIsmM@ftchadh 1 heherpihobesiyhagicr tt@tiap doheobaiodhble receives

~ job by the mainfranme conputer is |less than a
inpuippaarEes plvet comespgeding 50 gxecryien fdpdiidypl gprgilment records by

ﬂwrmggég%gc&gﬁﬁgynanic throttling control nodule

recelves nput paraneter val ues corresponding to
execution of individual enrollnment records by

10.  The system of claim 9, wherein the input parameter values include an execution

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

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

includes a plurality of mainframe computers.

12.  The system of any of the preceding claims, wherein each enroliment record

corresponds to data contained in an image of an enroliment form.

13.  The system of any of the preceding claims, wherein the mamnframe computer

processes transactions in batch mode.

14.  The system of any of the preceding claims, wherein the enrollment data input
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the mai nframe conputer. 20 10. The systemof claim?9,
wherein the input paraneter val ues include an
execution tinme for each enrollnment record and a
nunber of the records processed. 11. The system of
any of the preceding clains, wherein the mainfrane
conputer includes a plurality of nainfrane

conputers. 25 12, The system of of th recedi.n
OperaSiogt FESCRHETBIG BAFCBREY| 1o BRSY. docty Fed sOraeE of the
enrolglgelﬂ #]c%r&‘sqmoat'hg g?tabﬁhe%hén'fﬁ@ﬁa&fﬁaﬁﬁ_ BHpRter TERt ob&fafibnal.

e system any of the preceding clains,
wherein the mai nfrane conputer 30 processes

transactions in ch node. 14. The system of ..an f_ .
15. ¢ e etoh eI o e, PrURERE (1o "R ke HroHarY St imput
operdtidRY bystedft i ORRIGRLY RRted Yidn€ ReRBdiffrihie bh@p@eeat i on of

the enroll ment records and entering of the

enrol Il ment records into the database when the

. T A SR8 g e SRR, My 1, 4B

wherei n

systeBNsQipefRivElyd@uplddnBlhe nitRefatomnsesys b evmnsunication network
renotely |ocated fromthe mainframe conmputer. 16. The
and/agykg gt any of the preceding claims, wherein the
data input operations systemis operatively coupled
to the mai nframe conputer by a comruni cati on network
17. and/ gystdnhefol ndresiatnt pfbcdBingA optimizanvf ofor estmoiollimgnbatch job
processing optimzation for controlling batch job
Procysping é@gﬁ%‘ﬁ’m%‘i“?‘i ® %m@ﬁ?ﬁﬁnﬁﬁéﬁlﬂl@%awa?é’%ﬁwane

C OfIPU: i meR AR 1n§71'ug serthrS @Pﬁéﬂn%@%agg@l?gzoituglgﬂ tio the mainframe

operations syste eratively coup
compudrrdndagoafigoedpot movidad vonésguired and for defacimtry of enrollment

. .. universal front end f data entry of engoll nen 15
infori R (5P (RO PP OB S0P Bt iepoliment
inforh@60%.ds based on the enrollnment information; a

dat abase system configured to store the plurality of
erv Githiren systae opufigured WoKE [tesplarabily efaanreimens geoads:

oper at.ivel oupl ed to.th

OB AL o ERYEE S B DR AP0, R e e an
configifed! toMRatadeCFHOEEsingant tippagity 20 dnr@hsdit 38¢@ds,aind manage

the enroll nment records to the majnframe conputer for .
transpytsidy ¢frthe esrligaent records to the mainframe computer for batch processing;
and

a dynamic batch throttling control module operatively coupled to the workflow

application module and to the mainframe computer, and configured to modulate a rate
and the number of enroliment records transmitted to the mainframe computer based on

parameter values corresponding to execution of enrollment records by the mainframe

computer.

18. A method for enrollment processing optimization for controlling batch job
processing fraffic 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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and a dynam c batch throttling control nodul e
operatively coupled to the workflow application
nodul e and to the mai nframe conputer, and confi gured
to nodulate a rate and the nunber of enroll nent
records transmtted to the mainfranme conputer based

on 25 paraneter val ues correspondi ng to execution of
enrol I ment records by the mainframe conputer. 18. A .
ne¢rhatthgfaoplurbityod | sreellmprtaewsds hrgedpn theienzalinemt frgprmation;

control Lin tch jo ocessi. n raffi.c.ln. a
di %P‘F‘F%J['EF Dl §t02 rﬁ“ﬂ?‘é‘ie%f Eec?"r%%r‘]%ignd%?@a ettt 2 nf rame
C ORIk o9 me%o@mgi&impmmi@be BSrolifienpPr@vidd] Mgl Bansmitting
universé% front end data entry systemfor data entry
the epfollarenbteconsiato therpainframe 6pmpPYST & dalch RECCESHNG AL t y
of _enr.al.l ment _r.ecor. b o] t ;
[ ﬁ%ﬁ‘r‘%ﬁﬁ”ﬁ‘%ﬁ? © 1y oapfig%et ep Sir}a‘%r!il@)lfﬁ %}F %%Jrﬁlgﬁltrrfagﬁ?med o the
mainfRERN dhenpuferdaskal ab paeniyss esfrespandigs ng ckdatipn of ewsénrgliment
of the plurality of enrollnment records, and
reconds & dlg mpipFgmeCRBIPERFol | ment records to the mainfrane
comput er for batch processing; and 5 nodul ati ng the
rate and the nunber of enrollnment records transmtted
19. t oThdrenetiimi of rckaim ¢Bphtein bizs evdelatipariarmetiorsed according to
caorresponding to executjon of the roll nent . recprds
dynaggo pomel SRS HPOBSReHISR Paipanetar of s i it e
18, wherein the nodulation is perfornmed according to
10 dynam c condi ti ons based upon execution paraneters
20. of Thdeegmdodysivendf clgoridsor PO, whitein rearhehesie pegregting of the

laim18 or 19, rei n.managi n he ocessi f
core g AP, ki LS AR, BB e Lpg ey rcor
trandiBeUILAE RhingARY |lcBRPlter 6gor fiSforbhe@niamht digwiburedt bemputing
mai nframe conputer are performed in a distributed

envitgsmetti ng 15 environnent. 26
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